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Introduction 


This book is written for nonmathematical audiences. If 
social scientists and research practitioners with humanistic back- 
grounds could not enjoy it, I would be talking to myself. Not just 
read but enjoy it; there is fun in this book, but it is in tbe 
substance, not the formalities. 

Indeed, mathematics would never be discussed in this style. 
The book is full of stories — redundant interpretation, concrete 
examples, and digressions to apply each theory to live data. And 
especially it is full of pictures— diagrams, flow charts, and illustra- 
tive tabulations. I am not talking down to anyone; social scien- 
tists know the subtleties in their own business. I am simply mak- 
ing sure the formal language is translated into substantive 
language. 

The book is not didactic, however. If it is to be taken seriously 
as social theory — within its assigned limits to specific problems 
that I know well enough to say such definite things about — then I 
have to go to work on these problems and cannot keep stopping to 
give instruction on something else that I am not qualified to teach 
even to freshmen. Therefore, the reader who has trouble with 
mathematics, as we all do, has to follow sensible rules for reading, 
yes, reading, the substance of the book: 

1. Do not skip lightly over— rather stop and study for easy 
going later — tbe notation and model in tbe first part of each 
paper. These are the concepts and relationships of the theory, of 
course, without which one is as lost in the sequel as he would be in 
Talcott Parsons. 



2 \ Formal Theories of Mass Behavior 

2 Do skip all the remaining formulas that arc not self-evident m 
a moment or two, as most are. The others have the same status as 
technical tables in research and extended citations in scholarship, 
not something to feel "lost” about if one can't follow them on first 
reading. If they have any import I can see, it is discussed in the text. 

There is a straw man in this "reading,” however, and let us 
knock it down now. The technical reviewer will run into some 
awfully strong verbal interpretations; but, since the last thing I 
find social scientists lack is the quarrelsome instinct, it is not 
surprising that in trial readings — and the same has been true of 
professors of English, psychiatrists, and television executives 
the first thing they do is come hack and bite the interpretation 
that led them into the formal argument in the first place. That 
is all it is here for. 

So much for reading the hook: anyone can. The primary 
audience the text is written for — because the research fraternity 
will not need urging to see applications — is the theorist and 
teacher of social science as theory. Someone has traced back two 
centuries of preaching for mathematical theory in social affairs, 
but outside of economics and now some portions of psychology, 
it has been futile preaching. I want to devote this Introduction to 
showing how fundamentally that situation has changed because 
of sudden technological luck, which gives a completely different 
picture of the uses of formal reasoning in social theory. These 
new prospects are discussed under three headings: 

1. Some "New Games” 

2. The Modular Approach 

3. Standard Processes 

Then the book itself will be devoted to concrete examples. 

SOME “NEW GAMES” 

By "new games” 
some strange pursuits we 
on— hut mostly I intend c 


I mean partly the literal sense — that 
have never seen before are now going 
1 figurative meaning taken from sports : 
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a previously hopeless situation suddenlybecomes, because of some 
unforeseen break, one in which we start all over again with com- 
pletely new prospects (and in this case, new rules as to who can 
plav the game). These unforeseen developments are discuss 
below in three areas: (1) social theory, (2) social research, and 
(3) mathematical social science. 

Verbal Theory and Deductive Power 

Social theorists have assumed that 
puter” must have its application in re ^ "computer," 

it is a dichotomous logic machrne. T1 get ^ , 0 gjil 

was given only to the first n »P^ tw) thillgs have since 
Because it is a logic mac me, ’ ^ c ] er hs who did 

been replaced: the ol “ Replacing the latter makes for the 
all of the qualitative things. Keplacro„ 

new game in social theory. “d esk calculators" to 

Suppose that, instead of asking tbe ne " model too 

explore the numerical consequence : ol t thtrasa nd of the 

complex to solve, we ask the equ^a en of „ ols and 

new "clerks," working over a of a qualitative 

structures and people C ° Either the machine nor 

theory too complex .even to think « 

a philosopher of science could teH t common , 0 both 

There are difficulties in both in this book 

The problem I consider centra. - r \ e prob ,em the 

are about, but this is gomg to h^a long ^ ^ 
social ^“/“'"b'owcan social theory that speaks Eugh 

taSSjttsassa-^ 
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imS'v d 30 £ t°' Utely remarkab! = job on taking the otherwise 
in S ■* U is'hlr 1 ° f f n T“- ‘> a «‘ative- pro Rim- 
med, ant, re t ” Z la “ ! " ^“logied work, h°ut for 
tists are urged to look into a ltd d Pr ° b e “ s ’ EocmI ” social scien- 

which I choose the example of Markowh”s , . anS “ aecs ’ of 
testing, as one that wi- 0 . ko ] v,tz s Simscript, now in 
processes at this writing r promising for simulation of social 
gains of) the old languages under thl^ 8 P eaks 1 [incorporates the 
it makes explicit where thcv we i, , Surface ’ but on the surface 
For insTance, l 50 ft s P aaka English! 

stating the processes of a model ° Usht ' out En g>ish sentences, 
lated) into 8,000 logical operation 7*** rCCently com PUed (trans- 
And when set in motion tynieall *° Cany them oul - 

Perhaps one million meaningful ’ m - l,on l0Sica ' events or 
between the 150 simple process d . "? C ‘ ,0ns Would intervene 
guences of interest. One thing theS ?” 3nd the!r conse- 
bave always had a geometry corre^T’ “ certain *y aew. We 
an algebra corresponding ^numerical 8 ‘° BPat!al reason “g. 
enne^ponding *° m ”«ou reason^^ooing, and a calcu] ® 
no deduct ive machinery ever cones Is" aVC a PP are ntly had 

7T My tkcre is none but ? *° VerbaI reasonin S- 
to do h , ha3 , alwa y 8 been one, logic' \ ? 8ree with ‘hose who 

lt° l0e! ° t0 2““ “at what "L" eW is the ^parity 
sentences are implyiagi 150 caref “% chosen English 


Research and Aggregation 

SHS" . 

'"etrievably ^ “e 0nly WbiJSfa ^ky^ly mu 

*- ota on P>e , 21 . Fw 811 ‘be complaint about 
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this, is the level that is accessible to know definite things about. 
Yet because it is so observable, the research often seems obvi- 
ous." What we cannot grasp-^ur theory cannot cope wrt .it 
either, since its tests end in arguments over statical significance 

^imulatej'significant macroscopic conclusions—tir 
••conclusions” if, at the moment, we ^ 

figuring them out in our own modelsI But . occurs in 

of the enormous span it is, the micro-macro sp 

sociology. , . , t rv ; n s in this impasse. 

The trick that some of us have l^n t gap , 

has not “solved” the problem ° Mem . For instance, a 

but it is a way to do researc ^ and descr ihed in detafi 

model of voting is touched on m t beIow , behave 

elsewhere.- The votmg process^ ^ ^vidual goms 

very differently, depending on prop^ [o Um mate the 

through them. That is, P ^ fe , these parameters be 

process unique for him. J • ^dividual interviewed m a 
specified by the proper* * of a ^ lhoasaBi5 o! smb theomU- 
surveyP Since a computer can „u 0 wing processes specified 

caHndividuals simultaneously, individual in a 

by his parameters, then that the theoretical 

immunity, state or 

dynamically? , . different from wba 0n 


nteracting, it is so i 
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thlfew' mo a nt? 0rt r t . C r,r Si0n ° f ^ voti " B ™"M. re-creating 
taken just bet % Campa! S n with a nationwide sample 
dStrimf Md re “B tbc mon th of the 1960 presi- 
taken before U 7 T^'ru"' " itb a statewide sample 

reason, however tha T ! " C ' mptCr 4 ^ There is no 

plications of con’temporary'dlta-wC t] n<1 dym,mic im ' 

Idrely, and so on-all the way to 198U jl'tf lnd,Ca . tC , 13 possib,1! ' 
air about it (although it J, .u U has P recj scly the 1984 

event, thereisnostonninoa it, B °° d ’” tbank God). In any 

data from going on to 2084 and^m^f '* COnlcm l >orar y 
draw aggregate consequences from 1 ^ FcrBuson P Ians to 

that will be “raising the children r m ,°? e of Eocial mobility 
of the people that can be interview 1 1 C !"' drcn of the children” 
new game, at the least ' d ° day ’‘ T,)is is certainly a 


Mathematics and Complexity 

Integra, caku^. NotWn”is mofeim ““M? “ Wever - like a ei™ 
rnTt,^ 31 ” 1 ”-' Moreover, even ™ POSS,ble to analyze verball 

“fla^r?^' tha above kind ?' Z rJm l - d 

pyw • Sooner or later . reraains empirical 

matTc'T 8 i\‘ hird ° ld ! n.pai tha; 0 ^-’: br °“ Bbt around t 

.He 3 ' so cial theory. Social < •’ ■ wb,cb surrounds mathe 
about mathematical ,t°° CIal ““MW* raise all >k 

« iter™ 

* S S ^S ,iCUy ' bU ‘ “* *rtoe 

"ally is ZTe na V ,re of socla?^ 1 ™ 8 ' because of the 
enough to be tractabt something 
' ’Ten ,t , ends tQ be 
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“obvious" to those who have, indeed, lived it all then lives. 

Suppose, however, it is not simple, as, for example, international 
relations are not. Then the necessary ovcrs.uiphficatim.s - 
tolerably “visible" in social affairs. For example, ‘tuderts of 

international affairs know a hundred tunes ^e ^out .nte 
national arms races than Lewis Richardson s 
could cope with analytically, 8 his model was never take^nous y 

m>; is simple a lifetime partic.pant m^.al affaustow , 

and what he does not know is no si P book? ^ the 

persist in the obvious or the oversimp 1 ^ only to i era te 

reader ask himself under what cot ^ anaIytical control it gives? 
oversimplification but also we combinations 

It is when one intends to use these simple tlun D s 

to attack complex things. machines make 

And that is the new game that the ^ a n(W 

possible in applying ® att “ ema “ 3 hin „ s onc can best under- 
capacity to combine the * c0 * lex things he would 

stand mathematically to Moo ^ ^ m()de i 0 f soiled 

like to understand socially. Z des igned to study aggre- 

“voting” mentioned before w a se lf-equilibration capacities 

gate electoral dynamics, for examp , t , he socia l 

of electoral systems us the political strategies 

structures involving ® an 5' h ' .. 6ysle m" problems requir j 
involving many stimuli tot * ^ Merely to get th 

They are unnecessary to make l!on 0 f three processes 

^uulvotingdone,it.tos : ^: a he one not otherwise 

in interaction over .^'“p^ess that can be ,mpbW 

discussed to l tos book us ^ moie] ot ^« ff “^ po , yo ., 

into an analog ol o the many ramihcati h , 

technical reader will fr ™ i;ke Feller's on probj rbduy 

«;«sr 

On the other hand, tue son 
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ltS^eL h e a e dedtt C r 1)!nat!0n ?.*" ‘ hrC ° pr0CCSSCS 

just to learn from t h J ° rec e>ve political stimuli, another 

and ^0‘her just to 
discipline involvedl Th's • heritage, or one process per 

reprLXS^fn T f"” “”^‘V needed to 
^e ffi in imum f "« ^v„t,n g . Not right, y . just cl all. 
To be able to remov, ! ^ h . f™ 11 " 1 that is 

Practical if not for mathem^tic^n^ 0 ” 3 °- com P ,e)a 'ty-f°r 
game in any event. It i, ^ P“Poses— is certainly a new 
now “complica table” enou-b T * ^ ma ‘heroatical theory is 
some of us are also finding that f. 00 ’ 3 ' com P'exity, but 

2T* h ‘‘ Uncom P ,i “‘able”? a err^ t ' CSO ? ia l Con ’P ,ex:t y- 

components that can be analvJd u agam lnl ° si “P’cr 
has been oversimplifying it hL bn mat, ’ em:llica 'ly- If anybody 
U “ not t0 d o away with either b, l l b ° lh S ' deS ° n this ruzzle: 
“d analyze it tooP but how ‘° have our complexity 


THE MODULAR APPROACH 
c“ed n th!T C Com P>«ity n aMy e e t h s S^ ° tber vers!ons ' Hot 

S g “ th be ."“T “ lame w:;: 0 ’ S ° that complex erea 

s b - 

*nJ!r k T2r be compUcated '^ 

‘araing complevUv^™ answer to such nrnbl 

confronted with n 116 record 'hows that b,ems — Problems oi 
‘han btforefea "T pom ®’ to do thil " fcld ^denly 

lessons must be d' ' am tlle came lessons y more complex 
foe power. filled: « "PS^T ,tself - ««* 
’ downgtn^^^hng conceptual ecruipment 
cptual equipment for generality, 
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Power 


Generality 

i 


SYSTEMS 

exai iples: Ilistorylike level ot 
theory 
Max Weber 
lO.OOO-Instrnction 
simulation model 


Intractable 


modules 

examples: Model-like level of 
theory _ 

Homan’s Human Croup 
Mathematical model 


Just-notation 


elements 

;g; Concepts level of 
theory 
Hole theory 
Categorical scheme 


Figure 1 

a3 “modular configurations." To sec 
d (3) treating use ful to consider 6 ^ suffi . 

■at these mean, ^ t ^ te concrete, 0 .^, tioD all linked 

By a “system 709 o comp uter ws including 

»t faCt ° ry ; h a „ US electoral system ( "“^ efore autonomous 

gether, or the • j eve j 0 f big and . _ to do extra- 

1 the officeholders).^ ^ aiestp that is, socb a 

stems is the on tbe ory adequ power we 

dinary things. - i. a ye so xnuc . , if 

unplete system, it '!° D i ioa tions as in history it ^ gtntm lily- 
mid get as lost in tt^ ? , he scale ^“f^nts.” An element 

t 

■ ia no criticism, hut v 
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where most of our modem technical social theory lies It is con- 

:rsc,i 

Unhappily the price of ^ “T' 10 dlrection of generality.” 
A bolt or a transistor or „ fT ‘ S U5UaI,y loss of P°wcr. 
a concept like role— can be caH T** „ Schemc m . mathematics— or 
of its generality, its wide usefnln * . P ° WCI t ul idea ” in the sense 
do little by itself. This limitatio^’ Ut SlrlclIy s P ea hing, it can 

Power. Definitions have “airnTt " CSPeda " y ° f ' ^“tive 

It is only by adding more ?’ one P ro ocss little more. 

multiplies comhmatorially-buUh'en'th" 8 ^ deduclive P ower 

generality. The struggle between the ^ C “ l ° f P °"' Cr is loss of 
Parsimony is all about, but this is '* " hat the Bame of 

play, which is Virtually to c i ve „„ rA Bame social scientists 
(empirical) generaUty. P (dcduct >ve) power in favor of 

fading for Paver 

However, is 

visual^ w m h 8 at S “ aUy Si8Dil!cant oom*X° To ^“h’ i8 ’ 

. , at ^ ^credible t a <& u ■ 1 ty ‘ To see why, try to 
and S TT that -^y fa svst 0 ^ a C ° m P ,ete “odel 

rules for the indSa"’ rel ailers) all the (consist “B of 

them; but the lVld “ als involved and r way “P from decision 
that, wSe yeara ’ -ork m b ai ,r mUDiCati0nS »**■« 

writing no one n m0del works-rem^”' 11 50 exhausted them 
At Columbia we b* 3 ,Ct re covered the .t* ° D flrst try— at this 
through to a co T 6 Adless patience- rengtI * to analyze it. 1! 

the voting in d( , w| ° re ” co mple , analyzmg electoral 

"'I' THo rest is on , y “ a ‘ * he °ry only through 

X hmadly provided for, a^d 
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details must be supplied as input, ad hoc. A -del 1 of mas 
culture systems” discussed below and represented ere by 
component. Chapter 3, is otherwrse unfinished tames f 

What is the difficulty? It U an old one mthetustory J 
with complexity. To build ” p we D0W have is like 

ceptual equipment at the ele 1 nineteenth century 

having to build up the large ac ^ btl iiding up the 

all the way from bolts and w - and tubes 0r> a3 an 

first large computers all the way building the first 

intellectual task very Tenon h to do anything un- 

computer programs comp c u p t0 machine 

obvious-play chess, for examp e-alUhe^y Mds ^ ^ 

instruction by machine instrucUon^ into ^^ou ^ ^ ^ 

things had to be before , quickly gets a jann- 

thing vastly more complicated^ 

diced view of the old means: too rkmcntory. _ . 

It is too general. For tha "basic,” it 13 true. 

For example, the idea o a w ^ from Khee Is and bolts _any 

but no one tries to build up standardization, fro 

more. Instead, engineer** had . to « machine too 

standard wheels and holts to^ ^ ^ , * more 

like automatic lathes. examp le, a wire or tube 

^torT^veryTundamenta 1 ,” but no o« Mk ia5 

installations out of rules to 

bad to be “P^ d !aW "modules.” As another £^,*1 

this book. They fho-^^ for purpose 3 of^pm Rvalue sense, 
power of conceptual 1 „ b meant m 

significant complexity- 



12 


Formal Theories oj Mass Behavior 


fX a a^ri:r of p °™ to d ° much 

Indeed, a valuable thk^hasT h"* ° f ':° nccptuaI equipment, 
what one lea™ fa tM ‘W 5? 8aCr!C “ d - g cnerality-for 
“elementary" means ‘Vet, t, 6 , ra \,. means elementary” and 
problemiu 6 ** nowhere ‘ m the face of truly complex 

means fa, lofinsUtT^Chamf*^ “n P ° WCr ° f concc P tuaI “nits 
This paper firstmelfc T. ' ° of Addiction.” 

motive forces prominent in ° f 6UC separale kind9 of 

suits." This fa a “™ ica 1 r', 0nS ° f addia «ve-liic “pur- 
adds as the additional ™ Dt Chaptar 5 

motivational forces as parameter, ■ ,1’ “ t0 comi!n e these 
underlying” motivational force ^in itl n ^ , moM ( a * the 

Chapter 5 merely to outline hv t • l 11 ta hes a very long 

tions the dorens and ttatagfedfa*^ 

saymg when he says only one thin^T* tU ’ n83 the lheoris t h> 

operative. * thrng: that this kind of model fa 

Mathematics, however i, „ , 

required of the theory and fcorfatT^ ‘° U ‘ Rather ' "hat is 
eas within a conceptual unit so t h ® Brealer completeness of 
Chapter 2 ” A Heory of “ tha ‘ * ■ a little system itself, 
a quahtative idea. All it doesTfo , nflUenCe -” entirely 
own qualitative idea, “social l ,. a>mpIele Kurt Lewin’s well- 
sur P r isingly extended dedu'r * : but "hen completed it 

Brn’lf a- 8 ° ^^^tions-^ - d 

•» a -holetmU 0 oT fi :,; b °c Ut - Ad ^n O^hToTO * tat ^ 

these models are too IdS ‘ Specia hsts in either t eMInple ' 

aEree - and th « ° ! ****£?£ 

1 agree in the foUowing 



Introduction \ 13 


sense. If I seem to be urging a mathematical m^ el as ttethemy 

of its o n. subject matter, I am tatting 0""-®“"*“ 
most people find it intolerable : “ 1 “ " f the social- 

Bnt I have already mentioned the diff rent u ^ ^ ^ 
influence model. It is not only or 1 s 0 ^ ^ 6yste ms put 

of a voting model that, in turn, ““ s “. And t h e purpose of the 
together for studying electors 1 ' t a larger problem, 

addiction model of Chapter 5 is Mend, and 

That can be called the ‘cooloCT in addictive- 
hope others will, to study co therein. This problem can 

like pursuits the symbiotic regions there ^ ^ ^ ^ 
be studied in large simulatio theorist has to 

addiction as the subject matter, but not^ ^ ^ lh 

spend several years just d laryw0 rk of getting mdi™i- 

votiug case, merely to do the elementary^ in . That is 

uals addicted to ta chapter 5 is shown to 

not necessary now. » . pro blem. 

matical models as simple “ ^ Oology. I think 
complexity ^ . c0 IIapse into a level of 

already powerful con P iUustrate. 

W hat the examples of this 

Downgrading for Generality !al „ size or Te«l 

0r . if one wishes, wua 
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— mujj ucnavxor 

farther, and mtnT* 8 ° f P0WCr *? do mucb moro - 6° much 
Indeed' a valuable th'™ 0 )?’ T " Un ‘ ( ° f conce P luaI equipment. 
What t: "L lhlf t n r * eaeriEced generality — for 
“elementary” means “nets 6 ra! means elementary" and 
problems^ S nowhere' "m the face of truly complex 

means is, fof| instariTfZ^S 8 "0 OiTr ° f . COnccpluaI units 
This paper first presents a tvmd ° ‘J* 0 . L ° s ' c of Addiction.” 
motive forces prominent in ^ ° f “ Eeparat0 hmds of 
suits.” This is aTy’ ™ ° f addi “ ka "pur- 

adds as the additional power w ' ^ Chaptcr 5 
motivational forces as parameters in tn “ Comb!ne these 

underlying” motivational forces ti« Th 8ame , modeI <•» the 

Chapter 5 merely to outline— hv )- Then it takes a very long 

turns the dozens and dotTrm logical implica- 
aayng when he says only thin T the theorist « 

operative. “ y one th “g: that this kind of model is 

Mathematics, however U „ , 

required of the theory and thco l^- l ° 1U Rather - what is 
■deas within a conceptual unft fi0 ZX^ 1 c ° mp,a teness of 
Chap e 2 „ A ^ eory that it u , a little system itself, 

a qualitative idea. All it does™fJ Influence," is entirely 
Wn qualitative idea, 'Wall "*' Kurt twin's well 

will seTX'* CX ‘ ended dedu otte y r Mffi ^ COmpleted - & 

h s .^^lZ^ o ^^^ ieadet 

^er of 2 enl 0 3 t0 db '°ver W whareO d ” 50do, °^ -d 
model? Yes'butJ,^ 0 " 6 eIse knows, the 
use are the two S,? “ B1 ’ lai »*6 its ^ p®™" 0 ' “the long 
of ■ocial ^Ihl m ° deIs al >ove ? C fZ eXamp,e ’ of »*»» 

«* • Addi ^ a aT hOmf what hab 

‘h«e models are ,10 ^ Spec!al «ts in either tn * examp Ie. 

‘ 1 agree “ the following 
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sense. If I seem to be urging a matheraatreal moM as the themy 
of its men subject matter, I am tatting 

most people find it intolerable : in it f the social- 
But I have already mentioned the different ns ^ 
influence model. It is not only for its i own 1 ^ ^ systems put 
of a voting model that, m turn, is ^ ^ parpose of the 

together for studying electors ^ ] arger problem, 

addiction model of Chapter . •**£££ /intend, and 
That can be called the ecoIoW ; n t eres t ^ addictive- 

hope others will, to study commumfi problem can 

lihe pursuits-the symbiotic retatm^ . *■ ™ ecology not ,he 
be studied in large simulation models, - tbeorist ha5 to 

addiction as the subject metre , but noi^ * , . the 

spend several years just find ent ary work of getting md‘ v ' d - 
voting case, merely to " js interested in. That . 

uals addicted to in chapter 5 is shown to 

not necessary now. guc h problem- 

indefinitely adaptable for are nay ^ “standard (sab) 

In this sense such models can b ^ of interest to « 

£j;i 

already powerful non book fflus tratc. 

W hat the examples ol t 


[one wishes, what six 
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™r dictDting ° ccriain 

problems. d thcrefore on ‘be size of the standard 

to keep subunits^mn]n tlCa ^ rn ^ Uer * ^" or Mature reasons, one has 

mathematics and statistics n 'niU n U l,m - al - eIy „ l ° b ° tractab!c for 

rather the problems of generality f 8 . 0 " 6 ™ 11 * not c0 S cnl for mc - 
process that is elemental- 1 • bebm ’ but it turns out that a 

enough to be tractable, aUeasUnm 10 ^ eCnC , ral “ ° ,S ° s!mp ' C 

The next secti™ “ ™ S U a bapp * 

ot truth” and generalization,! . Wbo,e ncxus of questions 
of subunits in the ,W F T ° n tbc U,tim!lle tractabilily 
on the size of the suhimif moment » consider the other 

B ^complicated are “standardizable.” 

two factories, for example a tend to & et too particular. 
be true of the models of hi- s ~- 1 abke ' 1116 same is tending to 
«on-s model was «<*»« and Balder- 

‘be subunits of it would be whs, S ‘ C ° aSt lumb « industry; 
«aUed -voting” ■od£ll 0 2£ a " ", And as for the 
re country are interested in usin~ th many 88 0 d02en P e0 P ,e in 
one must build up, on a rather^? n" Part!cular configurations 
° f C .°“ p,ete electoral systems th s ,° ■ *° 8tud * tb ° Problems 

About the most general e ,nlere st me - 

ZZT* }r^Zu£ZT* hem ab,e to at tbis 

Profc!f T a ‘“ ies - Is a model of ”,b dUC “ Ve P 0 ™ altogether 
sp JS r Sa “ uel Becker of the Unit ma5S CUlture s * ste ™" ‘ b a‘ 

studying ^ 0 }J artIy programe <l several vel ° f IOWa and 1 IooseI y 
enough ” tlTZT U !S l ° be f ° r 

“general ” p to treat tomptix Vies * Popular music, 

tend to be ° We 'f l 11 s °eial systems Je c ^ r bUt that “ scarcely 
But Witl™ r ted U " i 1“cly con, phcated and therefore 

’ to rnformation on best 
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sellers, for example. Men taken done, this is a widely useful 
process. Perhaps nothing is more general in mass social^ 

L. “haphazard exposure": to chance information to contact 

with ethnic groups, to experiences, to ideas, an 3 

fore, the exposure process is formalized as Part j. < of Chapter 
here, called "Natural Exposure,” as a basic unit that 
used elsewhere. , .-uny force the 

The point, then, is ‘"! d “ “'S^maximum 
level of conceptual stai ndardua _ 10 ' ’ techn0 I„gy. 

power that is otherwise possible with t 


System as Modular Configuration 

Yet who is to say what is '‘f in »>cial 

y is always such. frustrat.ngp»bkmotP o ^ ^ c0Mep . 

y. One keeps trying to P« s “; use theirs . Since 


ility is always such a frustrating P™ M ™ e ° s P t ' use his ooncep- 
cory- One keeps trying to P ersu - ^ use theirs. Since 
alization, but they try to )!aW . A delight in the 

ither succeeds, we alway suc h persu asion problem. 

esent work, then, is that there ^ process that wiU work 

It is so difficult to get a passed below that the 

operly and that is tractable m For example. the 

irrowiug from one another ^ described earlier as n 

earning” process of the vo g dapla iions suggested Y 
3 Iya process, has been used \ 0 model the develop 

hM d f e "favote a s" d amon“ television 

■ problems like co j have been 

ifluence on one anotb • uiog reasons tba j 

We will shortly caseS above ^ 

O rrowingtoo.b^tn°^ fo a s litdejto now imbedded in an 

jmponent°btwrowed from a voti0 ^ m °d e 1 
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C °^?“f at!oa of 'cry different processes in 

self-contained nature in^aT intof? 8 ° f Unils ’ cach of 0 

figurations has , lnCn ' f<! variety of particular con- 
SS: 0W Dame: the “™ d “'» approach” to com- 

gene^ri^of W*com mP t t production ( a fo ™ »f 

doned. Each ^r’s LT *° be aban ‘ 

tion has been forced to ro ”*•. a Therefore, standardiza- 

units— memory banks n °™ t0 . a level of less powerful 
this: big systems are noWer trotted CSSCmial ““ * 

“ n ^ a ^ o °f (lesser) primary units P " mary " m ‘ S bUt “ 

that are standardized are ins^ea 0 ^ Z’ Wbereas th e primary units 
the solution” to mass prod r a . midd * e level, was hailed as 
century and indeed it was Itl!’ 0 ” tbe l ‘ nrl! " P art of tb!s 
ene remembers the dawning ™ «*' no 
realization that one did not np P rf » i, T’ II Was not i 1151 the 
from wheels and bolts but aim tlt, , f ?* tories U P a " the way 
ardlze factories," as had seriou ^ ° De did not b ave to “stand- 
t.ve.u Shnaariy, the *£*£%*** l ° be lhe alfema- 
bUge halation models up tr^ J ° f m 10 Elding 

” , a «*■“■ 'tying to “gtera^e ’^ en * ar ^' cooce Pt u al tools was, 
f^Ums Aniatereatm/a^ £**“*») a few such big 
indeed^ 1 , ft ° bIein Sdver,".. Whe ^ d 15 Herbert A. Simon’s 

significant 

‘he ^; ? tada rd function! t ha a “ ed “ BU ? «W™.” 

surely be the'-w'® 18 ' Tbe bj" S e neralizahle across 

use of the n » Pectaculars,” the ma ; ““figurations will 
^e a ew technology b „ i t Turn at staia * the 

' '"snot an either-or choice. If 
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self-contained units in them can be identified that have real 
power that is nevertheless widely applicable in new c°n£gura- 
tions, then we can have our complexity and general® it too. 

STANDARD PROCESSES 

It remains to get down to cases on what "standard 
could metu^inthe case of modules of soc'^ ^th^eneral^ih^the 

ization of structure and (3) generahzafon of meth 


Content Generalization 


onlent Generalization 

For reasons of personal lnter ““”^ 'fa interpretation, hut 

vhat is general in them, as tollon. specifi cally the 

SUBVIVAI AND decav. Chapte ^ television pro- 

jurvival of cultural xbeor fin Culture.” But the 

there are diiferen I t composition 

“ars^mmP-- 
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SSw! 1 ap “- *° the survival of cm- 
survival 0 f recruited into an organization, to the 

survival of youthf 'through' The"'!— ° ri ? al qUaHly ’ ° r to thc 
mobility. S ‘ “ cbm,nat ' ons of upward social 

ChJ’p'to^-A Theory - tuT *° f ncrali28 tha Problem of 
this problem was called K “ • S .° C ‘ aI Innucnce -” 1 ’ Earlier, 
Originally, however I had • 8 soclal - r oality idea; it is. 

Then the paper shows that itT “ “reconsideration” idea, 
daremnt from “reinforcement”' ^deas'in UP ” 0t l0 ° 

the idea then? This illustrate,, . behaviorism. Wliat is 

'•- are highly 

of then- content, how abel m sociology, but freed 

logical ideas? talkm S about reaUy distinct 

apriormechanism'thLthatTnartr 1 ' aP ? Hes wher over there is 
son s impressions from time to - * Stachas ‘ ic output, such as a 
Political scene. It also requires” '? ”, ba fa ' a - on the 

(m this case cumulates) some S “? quent mechanism that 
which? ' tlle S ° a S ““Prossions that "be' S . tocbastic outputs, 
T? P0Utical partv loyaltv i« r '"Srodients out of 
mreh r ° le oI ^n s wfcch?! f °™ ed - Then the “filter” 
mrehm 1 ^^6^ ^ o'ripu.s ° f tha Prior stochastic 

Prefe re? • “ “ fatl *r - to. S “-"“tab*. mechanism, 
fUter the? hi 3 S °“ are enc oura"ed ? 6 ^* ndornli ke political 

‘o wi^h “ stance - critira 

c ~ ha HL^ 

^'Cer r*Z f or instance, 

fa u^d,Sr' Aa the general? 1 and the 

ord shoa,d ■* 

1 of “ e paper, on 
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P polarity. This xs not a dynamic process, but is an example 
oi a standard problem. Any ranking of alternatives by popularity 
runs into a snarl of unhappy social implications as soon as we 
make the slightest logical inquiry into whether this is a “/air” or 
proper” way to male a group decision. Black, Arrow, and others 
nave analyzed such problems in politics and economics; hut as 
both Chapter 3 and Chapter l illustrate, I recommend to the 
mathematically trained reader that it is no longer the problems of 
political and economic democracy, but of cultural democracy 
that are the logical nightmares of our century. 

stimulation. Chapter 4, “A Campaign Simulator,” is un- 
happily brief; but it is the crude beginning of what I consider the 
most valuable idea in the book. Indeed, we will see it is in good 


company. 

Call it “stimulation theory.” To explain it by contrast, 
call much of what underlies psychometrics “response theory." 
In the latter, the analyst is first given observed responses. By 
postulating a theory of how they originated, he solves his model 
for (estimates of) the underlying parameters. One dominant 
theme in such theories, coming down from Thurstone, is that 
there is not “a” response to a stimulus, hut a distribution thereof, 
from which the observed responses are samplings. He called these 
“discriminaJ” distributions, from pyschophysics. 10 But in social 
affairs most modern writers would locale the variability — vari- 
able from one time to the next and from one person to the next 
— chiefly in differences of perceptual circumstances for each 
individual. So we call aggregates of this variability, perceptual 


distributions. 

Now, what I mean by “stimulation theory” is the other side 
of the coin from the response theory of psychometrics. IVbat the 
work reported in Chapter 4 stumbled onto— embarrassingly inno- 
cent of any thought of Thurstone— was the reverse idea of 
measuring the perceptual distributions as oismaUes in advance 
of some event requiring responses to them. Then one cm inter 
the probable responses by a theory of how people sample from 
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these distributions of possible perceptions and respond to what 
ey perceive (by standard scaling assumptions). This sounds 
innocent enough, but the interested reader is urged to see its 
development in subsequent work” For it is on its way toward 
givmg a formal meaning to an old and elusive idea, the “011001" 
ot communications appeals. 

conceTsT TA ™\ ChaptCr 5 ’ “ The of Addiction,” 

level dCP “ d heaViIy on their ° wn recent 
confoliuJ h T e ” mple iS the St0ck marke ‘- Another is 

slack™ Lt e ,r o , r r h rcspect to 6 ° mc noxiou3 dut y- w <= 

atch up F^„ a , Ck ‘ DS 0(1 itSe!f CnaIly «P*« activity to 

mom on P e slfTb 1 ** 

change in paramete^ T he wanls t0 8ee her - But ™th a 
automotivated nl. ’ 13 can be a model of “satiation,” a classic 
cessation Phen0mc “ a wl >«c activity generates its own 

themselves. Bin if 35 inf mitely varied as social affairs 

Of situations, rather than th ^ *° rk around the logical structure 
former structure also camM Elr mterpretalive content, isn’t the 
P'c, yes. In practice. “ “f“^te permutation? In princi- 
njentioned about how a “0°° ° Ut t ^ iat wa y- * have just 

boib down to ea ^out communications effects 

model, a “new" learning or ' 08 tke In the voting 

aftereffects. ° P ess turne d out to be Polya’s model of 

A well-known recent „ 

motivated learning theorv that of &*“’ elaborately 

braically, to the same 'T discovered to reduce, alge- 

lated mdependently by Bush 3 * the behavioristic model formu- 
T.' n tak c a look in ^ " OSteIler ’ And * tha reader 

1 -covered it myself, he wffl ° f Cha P‘« 5 ’ ^ I 
c an addiction’’ model can h 3t my e * a b°rate motivations 
I” one term, which the W redUCed t0 a >scbraically. Except 
S “' “ “mes out like J^t m ° d * ^uld probably have 
"fuse to believe that model! Since I 

8 * cddiction, or all addiction is 
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learning, it is for good reason I call these models by a term as 
general as “automotivated” processes. 

To sum up, I agree it is absolutely hopeless to speak of stand- 
ardization or generalization of the interpretation of social models. 
But that is the whole point. An infinite variety of mterpretations 
are possible for each basic unit, if that unit is a log.eal ratter than 
a content idea. 'While the reader will see I enjoy interpreting [the 

social processes and y they can be 

"d^— d^ the 50,000 ways that are neces- 
sary, I agree, to cope with social diversity. 


Generalization of Structure 


eneraiiiuw* 

By 50 to 100 "really distinct ^WamillM, each 

most models are not so. ns ^ same basic idea . Each of the 
model in which is a v f na . variant 0 f its family-a too 

chapters in this book isa P ilh eac h family as a whole is 
particular --‘-“"jlusiness on wUch I wish ,# 
one of two major pieces oi 

conclude. j. It postulates structural 

For example, consider Chapter 0 f television pro- 

details that fit its main examp e, tbe^ ^ , eparal e types 

grams. Those programs ^ remaill ing survivors of each type 

Then a constant fraction applications, it woul 

— 



22 I Formal Theories of Mass Behavior 

staple algebra orChant^T 18 Pr0b ° bly ?* !st n,rCady - If the 

tions it will lint P - ? 13 trans * ate( l “to differential cqua- 

pCsH the ml™ lh - T b0,e fa ” iIy of " bb th ■* death” 
where the rates of elil™^ 81 llleralure - Aml survival processes 
upward s o£f ™ d f « -oh stage, as in 
literature. So, when I sneat r •• ” ' sbtene d by the Markov chain 
I Picture. —PW equipment 

survival proceLes 1 £%*£*?** °» ‘ ba ''ariants-of 
sociologists.” example of greatest probable use to 

variants IeadTomuch'the^ame^ 1011 1 * lbe qUeStion ' would all 

hut Proving it is a sopUs “: t ? d e ^, C ° n 1 USi0n3? M ° St ™*d. 
example, that the conclusions o a^T\ ? T“ Iequir0 ' for 
ony monotonic (never reversing Ch Pter 1 be shown to hold for 
pnze that such a general theol T* 8 ' ° fdBCay - Tbe enduring 
mathematical theorists, for tam^l e - C ° mi!3 ' i3 tbe reason tbat 
of psychology, tend to dZ 1'^’ ” economi cs and portions 
P°uit of the "modular" areur/T'’ f muIal,on i hut the whole 
between the two is unnecessary 0 ^ ab ° Ve is tbat ‘ bc quarrel 
“ bemg illustrated b g 1 ‘ J^ al they are not incompatible 
mttee hat is combining the “« mT* ReSearcb Comcil 
specraltres into a joint compute “ Work “ economic 

I asree, however, that only n' ° f tbe total economy.” 

S “ a thematicalIyLfe“ tbe uonclusions have been 

situation! - ££ ^ 

tne theory of such a 

Slandard *a,io nofMelhod 

-ir srr - 

olo 5Y for a real Sor : n C ^ rat,ons thereof) I t d the blgger 

and econometrics: an 
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applied mathematical statistics, here of social process models. 
With the forthcoming publication of James S. Coleman’s larger 
collection of models, Lee M. Wiggins', and others, including this 
program, 11 we are shortly going to have a whole new array of 
research tools, process measurement models, without the statistics 
to go with them. 

For, the “truth” of these models boils down to statistical 
issues: 

1. Is this the appropriate model for the situation? 

2. If so, are the parameters characterizing that situation 
correctly estimated? 

As to the first, I refuse to believe there are fixed truths in 
social affairs, and the truth of a model is a question of application. 
That is, we do not want to “reject” these models, but develop 
means of knowing where they apply. Yet I am convinced — as 
professionals would agree— that at least a half dozen models of 
any situation would pass the “tests” of fit that we as social 
scientists now apply, for example, some over-all chi square. More 
sophisticated tests will be needed which exploit the theory itself, 
for example, the subtle ways in which different variants would 
differ in (only) certain consequences. I do not pretend to begin 
that work in this book. 

The other issue of truth is, of course, the one familiar in 
measurement: are the parameter values efficiently estimated? I 
carry that problem only a short halfway here. It is shown that 
every model can be solved for parameter estimates and that even 
these crude estimates do fit data. In other words, each model can 
be brought down to reality (or it is not in this book!); but with 
fallible data my algebraic solutions ate not optimum uses of all 
the information. Until the latter are available, expert statistical 
advice is needed in any serious application. 
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NOTES 

1. Allen Newell fed.% Information Processing Language— V, The RAND 

Corporation, Englewood CUEs, NX: Prentice-Hall, 1961. . 

2. 1 have not yet been able to try any of the three or four new simulati 
languages, but K. Markowitz’s specifications are es tf designed by soon 
scientists. Inquiries may be made at the RAND Corporation, Santa Mom , 
but Simscript will probably be available through SHARE, the IBM users 

510 3^ Arnold Toynbee argues convincingly that the soda! philosophers end 
historians have never been able to put it together either. Of all peojne, ® 
also is interested in whether the logic machines can help. iSVia York Times, 
Section 11, April 30, 1961. . 

4. “A Model for Analyzing Voting Systems,” with Robert B. Smith, m 
Pnfclic Opinion end Congressional Elections, W. N. McPhee and Vf. A. Glaser, 
eds. New York: Free Press of Glencoe, 1962. A number of papers in that 
collection are inseparable from the five in this collection. Especially relevant 
are “Political Immunization” (with Jack Ferguson), a problem in the elec- 
toral dynamics discussed below, and “Attitude Consistency” (with Bo 
Anderson and Harry MUholland), Part III of which is a crucial extension 
of Chapter 4 hete- 

5. In a doctoral dissertation in sociology, Columbia University, long- 
range prediction in economic demography is illustrated in Orcutt, Green- 
beTger, Koibel, and Rivlin, Mieroanalyxis of Socio-Economic Systems: A 
Simulation Study (New York: Harpers, 1961). 

6. Let me exempt the simulation of psychological processes — of human 
thinking, for example — from all the following remarks about being “lost" 
in the implications of a theory, the need for mathematical analysis of what 
its components imply, and so on. Because of opposite location of the un- 
observables, the psychological complexity is at the level of elementary 
processes. Since those are unobservable, what is problematic about this work 
is empirical. As psychological models aggregate consequences, however, 
those consequences become simpler and simpler, until finally a familiar act 
like a human thought appears. Large social models are the opposite in 
eveiy respect, for example, see the first reference in Note 12. 

. ' y 1 ”* 816 two difficulties. One is processing and analyzing the moun- 
lains of output from particular runs. This problem seems on its way to 
solution m the new languages like Markowitz's “Simscript,” which take the 
wor out oi output reduction. The more serious problem is systematic 
? f ^e huge* parameter spaces” these big models entail. On this. 
?“ l rom P mer in the linear-programming style will 
one to make efficient explorations. An example of the 
10 saenoe problems is: Maas, Hnfschmidt. Dorfman, 

s ^™ (C8mtride '- 

®**bevsky and E. Trncco, ed3.. Arms and 
iniecaruy (Chicago, Quadrangle Books, 1961). 

'v much mdebled at this point to the example of James S. Cole man’ s 

work w,th computers at Johns Hopkins. 
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oonccptuabiatmn alone, but much of this dynamic aaterial Bi[ l, ™1 
than ^ ? P 0TCr (m .potential) i, not asserted formally o, the theory, rather 
a ? 33 ®“Pl TOrt for ,t3 categories, for example, as "reasons." 

Vnrl.7 ‘ j ,!° S**??' il ?“» m « iven “ “Simulation Models: Analytic 
Variety and the Problem of Model Reduction," and the origins] model is 
n ("“‘“wttonand A. C. Jfogall, TVS, Simulation of Market Pnxe,,,,, both 
fo i? , /• M ™a s enieal Science Research Group WorKng Papers, 

1961 (the former) and 1960 (the latter). 

if not subroutines, languages, for the computer languages referred 
to earlier are, under the surface, standard sub-routines, say, of 100-200 
instructions each, which are called into operation by a brief symbol such as 
"Find . '* 


h PL Double thanks are due to Becker. Not only Chapter 3, but Chapter 1, 
' Survival Theory in Culture," owe3 its origins to the same concern with 
mass culture systems. 

15. This is in the “media” model of the SimuJmatics Corporation. The 
Simulmatics work by Pool and Robert Abelson for the Democrats in 1960 
is not to be confused with the voting model in this book. Theirs used essen- 
tially statistical procedures like the Orcutt group's (Note 7), which are far 
more responsible than theoretical processes like those in this book, for 
prediction in immediate applications. 

16. By Dr. Frank Scalora, Service Bureau Corporation, New York. A 
summary discussion w ill appear in the Proceedings, Eighth Annua! Conten- 
tion, , N.Y., Advertising Research Foundation, Fall, 1962. 

17. Thanks are due to Bertram M. Gross for background here. 

18. An extensive bibliography is available from Allen Newell and 
Herbert A. Simon of The Graduate School of Industrial Administration, 
The Carnegie Institute of Technology, Pittsburgh, 

19. Chapter 2 is left unformalized to illustrate the computer program- 
ming. Its “analysis” is therefore only illustrative. 

20. An easily read review is IV. S. Torgerson, Theory and Method of 

Scaling (New York: Wiley, 1960). ........ n ~ 

21. In Part III of McPhee, Anderson, and Milholland, Attitude Con- 
sistency,” cited in Note 4. That work was done, however, without knowledge 
of a maximum likelihood solution by Frederick Lord cited in Torgerson, 


22. f can think of no more use fa! thing for coming years than such 

m0 23® r SSairy should bo made at tb. Council. 230 Put A«em*. No» *«*; 

24 Coleman’s will be Mathematics in Social Research (New York. Therr 
PreSof"e:i963). Wiggins’ original work is in 
for the Inlerorelation of Altitude and Behavior Change, New York Uoct 
Dotation in i Sociology. Columbia University, 19SS. As an example of 
others, the Stanford Sociology Department is editing a collection o 
models for release in 1963. 
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becoming 5>d Problem in cu ] ture that . 

“ one trouble is that it has b ’ 1 15 ,roub,e s°nie theory- 
“ “Sument or derense-that th ” “ theory onI > r in the sense o 
surviyaTare 01 ^ 31 '^ ^e^andae^^^ 0 * ^ ^test’apphe 

lu w firgunicut • i o' 

ideo,ogicai «-« 

defend or attack, is wbat h ‘f we ha ve m that culture 

E2* <£&££=?r»« r * " the tests of the 
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box office, ratings, sales figures, and the like. One might say that 
the defense of that culture rests on Darwin its criticism jra 
Gresham. To oversimplify, the first argues that what ha sin- 
vived is for that reason the best the audience will accept, 

6eC w"us that these are more s,ogans tbauan*- 

ses, of course. For example, if intellectuals mean 

from Gresham’s law ^ uS-r. 

common denommator h P that surviv al is a 

For in their own cultural fields they ^ dearly why 

sign of positive merit, and y Nor bas tlie 

it should be different in somebody * **“ a ise me aning 

Gresham kind of alternative ever been£ ^ ^ model with 
in culture. For when we attemp Gresha m made about 

the same assumptions about audience, that Gm is 

consumers, it strictly implies the opposite > » ‘ * bad lhal is 
tent. In culture, it would not be the goou 
driven out. 1 ., is imp lausible to postulate 

Actually, it is as unnecessary ^ d f ffer ent cultures. For, 
that different ^ds of its own defense that 

mass culture is vulnerable onthegro ^ o(ber field30 p- 

the “Darwinian” test of s that what survives 

plies here as well. For it is ‘ r “ e * f “Lptiou, that do fit the 
l fitting can be rested f ^ are anything but 

data of mass culture, but then * = “^ure. Our main illustra- 

a defense of existing ? ract,C “ l | Ieins _ al ,d unexpected oPP° rl “‘' 
tion wifi be a diagnosis c prol"’ type to data on 

t; es — found by fitting a model ol i 

survival of television P^/Jof survival applies to massju- 

„ the usual theory rrault s, why has d 

‘"I ToLm tf 

model. The n. r rfm re boye 

only in layman s seDsee. a 
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Pose of this e pape”-^ch U it’ w mU H C i an<1 Sc!encc? A moin Pur- 
of in its topical illustrations-is™ mol U " f ° rlunatc to Iose s! 6ht 
difference between modern n ° nt “ formaI theory of the 
folk culture. S Cullure and traditional high and 

tastes; but mass culture has aL the J mass audience and its 
°f the game,” and' a keyone is' C ^" SC3 !n “ thc ru,cs 
aperates. This one difference all ay the 6urvival P™cess 

aalts found in mas3 and cl, aCC ° UntS for tba °PP°sita re- 
way t at it may be quite unnecessary 0 to thorou g h BO™g 

the quality of the aesthetic resin, , ?° StuIate differences in 
“ample, to assume that Shakespeare' 0 a" Pe ° P,e invoIved < for 

tural mstincts than our modern t eW aUdlcnces had better cuI - 
fndeed, television is 1,7™,- ™°” audia nces). 

“me audience, it could be so 8 PreciseI y because, with the 
expect. Almost uniquely it coml * belter tba n we would ever 
C ass.0 and folk culture With ^ thc fo ™ a l advantages of 

Tbapal™ IddresTed,: 01 jUSt " ^ 

im P S^ 6ly ,ak ® ta avpl^^^teader; andpains 
logical — the wh ‘™ eIy at all p oints ^T? 111185 8nd a,us trate the 
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anyproccssthatelimlna.es chf f 

that holds wheat also retains chaff even j, unc]ear 

Is chaff and which wheat. Yet even ^ ‘ * ening. None of 
in culture, as If a blind man were .*»■< material 
us knows nor agrees on, for examp ' h g00 d material is 

is available in what we are * how. 
being lost, and how muc these am biguous 

This old problem is /an see them very roughly, 

and disputed quantities, for all th scientific theory. 

the same technical status as ' “"^t them, algebrai- 

We postulate that they exis h ou id have in observed 

cally, to the necessary consequ * In llat wa y, one can 

{here unambiguous and undispu J o! combinations of the 
solve for the former unknowns in terms 

latter observables. „i oi ion made familiar by HoUy- 

th 7 = ^r-wmdtura,^e-^- h 

are of Class A . . w jjj c h are Class B. 

n = proportion of new offering ^ Class C . 

c = proportion of new offering ^ ^ offer inss each pe- 

,n_A + B + C= “P 

riod - ... class a offerings will survive one el.omat.on, 
° “ h^etvive into the next el i m ination. 

--srsss-rzZZZZTi 

ing numbers from e ‘ele 

be considered jointly- 
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Class A 
Class B 
Class C 


Table la 

Definitions in th. Lo B i„, Modd 

S “ Ti ” Do Not 

(1 - a)A - A 
(1 - b)B - B 
(1 - c)C - c 


aA 

bB 

cC 


Class A 
Class B 
Class C 


0— »i) 1.0 = 

Table lb 

Survival of New • • 

W Telev,sion Offerings 

Bmyin Do Not 


input 


7 

16 

17 


1 

4 

55 


20 

72 


40 fin 

Taking up the tnbl • • 100 " input 

by ^ «« m Tr p - ,e ' note C^tirr for i955 - se *» 

about 72 of the ri' ,D scrcen hig out its i e ^ na,oa seems to be, 
but note the estim^ 53 0 do Abo “‘ * out of 

do survive 17 of these noi ,7'™. eVen one Jew: 

kind of error, a “wheT^’ A ” d note that th reje ? ted programs 
foatee A n „ d B eat er ™r," whereby L “r ’f an op P° site 

"■ ** *« sea^ ^ estimated^ b tZo 

. These esti mates 1 lmmediat ely, 

Judgments. (o Ur i„_ re not obtained b 

‘“ffuage to , hat jZZr7’ by aesthe «0 

UCC t that is, "Class C”_ 
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expresses only what is the obvious intent of the people them- 
selves when they, for example, reject 55 out of 72 offerings.) In- 
stead of any such direct observation, the estimates were obtained 
ns solutions satisfying a logical model of how corresponding un- 
knowns, defined in Table la, would relate to observable data. 

The'notation of Table la is essential. To repeat here: in the 
lower right, the sum of all new offerings in tho period is set equal 
to 1 0 This is called the "input” and is the sum of subtractions 
of programs of different types. The names of tho classes-y), fl, 
or C— also stand for the proportion each is of tho input of new 
offerings The types differ only in that they have different proba- 
bilities of surviving subsequently. The proportions, a, l, and c of 
each respectively, survive any one elimination. For example, if 
nil tile A material survived, that would bo 1 X A and thus a m 
lmt in television only about .8 survive. Thus, tho proportion .2 
1 _ a is lost; this loss will piny n major role later. The tv/. 
Vivors of'fl and C proportions of material are defined analog. 
The sum of aU survivors of one elimination, called K 
example of an "observable"; that is, it can he determine 
biguously that, say, 40 per cent of all new program, i/,, r> „ 
year survive to the next year. It >3 related to the j, 

the fact, for example, that if Si .40, then 

aA + bB + cC = si «■ .40. 


2. assumptions 
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ml 1 byb rM8 ° nS bCCaUSC ***** 

A < B < C (3) 

h^u s :^ p :t n ;; h mcre '=f r - ^ ^ a. 

better rate Class 4 and whit “lev n PC ° P ' e Iet survive at a 
°nd assumption says there is ere “““ £ iect ClaS3 C '• The re- 
tained and wheat lost. The thhd ln , th ' S ’ how cver-ohair re- 
“ mercer than the worst The , y 6ays the best material 
■titions of What the problem fa 218 aSsum P t!ons than defi- 

first labeling. IntellertualslhS it*" beUriSti ° ™SSestion of the 

means "better." This is not so in ,, £ ‘ SSUme3 thal survival itself 

"by survivors would tend to be do ^ ^ U itSeIf wiI1 show 

mass culture, by B material fa by C “ at «ial in much 

class, eal mu si c . And fa all t ‘' aV,S, . on - •»* by A material fa 

f m ” e the *>“lk of what did not 1 "! teIlectuaIs ™°uld dislike 
bft of What did not survive W T‘ Ve - ' Th cy should see the 
b^tm , then _ becauseZSm • le ™ i0a,) U best to hold 

there £1 ** ° f a Broadway ml ^ !s wh en the open- 

which we c^d 08868 ’ howe «r, iuS ““ Ie the issue then and 
screening the nen'lym 6 % as one testfa g p“iorm° r ”°" th3 ' 
with virtual Iv^if ^° r Sample, next t ^ « single 
cesses last no m nr al new °fferines p v >' ea r— is a “new 

movies popular ™ t . han one or two^eri previo “ 5 sue- 

a » *i the propor- 
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tion of survivors after one season's 

two eliminations, then the single screening system H 

.. = A + B + C (= 1.0) 


50 = X + B + C(= 1.0) 

51 = aA + bB + cC 

Si = 0 


( 4 ) 


This is what hapil one year's^ — !Z 
What would be the culture we w ^ ^ 8U rvivors at any one 
several years' input? Let S be simply the present pe- 

such time. In the -*£££ succ essful survivors, respec- 
riod’s new input and P , err ow: 
lively, in the two parentheses of the u P P 

The last row in expression (W ^ 1 ^ Sp “th' y savors £ any 

the°re^etitlvescMenin^ s ^“e^!^ ve screening. note ^ the 

second season but C ° do P not retire but con^J^ EC reening is 
elimination, m tur , ^ thi3 kind of rep ' t ' 1 form of 

season. And so on. lture; it is instead mus i c m „st 

seldom found in mas example, cl next 

high culture and folk culture.^ ^ ^ agam, dnrmg 

compete for P“ f °'“ a “ he next generation, “ s i ig htly differ- 
year, the next decad , t , v0U ]d requ ^ ( „hich also 

Different fields of r P ^ the mostgen ' Ration 
ent assumptions, but w 18 that toe ing the 

happens to fit and ■* 

proces3 is ai^ly 'j vol ,, the survivors . o The sur- 

survivors of the identical cotnpet 

so on, always under 
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Vivors after 0,1,2. „ . .. 

of the original input j <•' ™ ma 10ns > the remaining fractions 
» *» s *> • • • , would be 

S ‘ = A + B + C(= i.o) 

*i = aA + iB + C c 

--M) + 4(4G) + f(cC) = aM + ttB + c!c 

( 6 ) 


' ~ a A + b*B + C . c 

'”T'" * 

S •' ».,d, 

woSl R-fc. htr be “ t CUl , tU ; C al “V one Zen” 
fcaZof'^ ?“ ° f a " ‘he mmS f °f » *•**. ‘hen 5 
stages of pi* ! u,6s P ut >n at different t* SUrvivora °f n different 

s= M + b + C) , 

“ + SB + CC) + («M + 6=5 + c , C) 
e ‘*g of algehrai/' . ’ + ( “ M + 6 " B + C ’V 

^“do^'her". 31 ^^ b^omt ‘"T 85 yeara were 


(V 
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ranged so that we consider only, sa ^ ^ A + aA + n’A 
still surviving is the sura of a geo ^ own ( ’ 0 be yt/(l - a). 
+ • • • , whose limiting sum can t 10 bave in 

This is the amount of Class A materia " A teria l finally bd- 
thc active "steady in units of annual 

ance input of A material. T is su p i e is around 50 new 

input = 1.0 (which ra television e ^ Iike A/( 1 - «> 
nighttime programs each seaso ). ^ ^ emal l (which means 
could be very sizable “ deed ’ ‘” lo ,, oas reasoning applies to B 

screening case. 

3 the television example 

3 " X ““ . , these expressions un- 

Before we go on to analyse wba^ ^ symbols con- 
ply. it is useful to dipess - 0*^ For instance, rou^ 

t^wtlSe estimatesjvere ohtame^The ^ cdled 

from knowns, such ia u y the observed to f,,ewn'3 W ' 

replneementneed^-p^^^ ^ pntd^ 

ft, 1 “ ” to the 1950s, and the <» ters for 

hme television proP™.^ Nole .> The resulting P 

in the appende *i c ciure, l ° , w w Tbom<« 

National Broadcasting oo 
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Paran,etcra ** Vro^' oti . 

, , . me m W50-51 througt 

Revision have noth 

the acti ™ culture, 5, 

° f «» *°^TuT up or put in at “• 

— — manner of "• nese dates at origin 

U°-^*^»^EST ~-~-----------J^^ the hori- 
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either a or b, since, as discussed la , _ is e = 6). As 

B material in television ore mdistuiguis b (large 

Figure 1 shows, however, there i Md sinlU arIy, the 

difference) in survival rates he w ^ distinguish between A 
solutions for the case ° f tcIe " sl0 ° ; ve differently (that is, 
and B input, because they do M But we Inow 

television itself does no f(1 ; nDU t,C material. The A + B 
their sum and the remainder o ’ between that and the 

sum is shown, with th = ""‘‘“'^" ut in each year of Class C. 
top of the chart being the fractm interpretation of the 

One must be careful, boweve , observe d survival 

drastic change in A + B » prosra m» put in after 

rates in television were definitely ' hc prog rams originating n> 
1955 , with finally only a quarter of the p 1 ^ ^ ^ , 

1959-60 surviving even to the IvB i as due to weaker 

sSon’s interpret this "oh more C. 

^j5£S2ss£2j5 

£55sSS=35s£s 

I960. This is an ***** of progra ms presented at n. 
though the tot ° ge d) that would lower surV1 '' model 

of ,be DW 

remaining older 
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material are unaffected (a and b unchanged). These results would 
be consistent with an interpretation that the new Hollywood in- 
put, which also increased sharply after about 1955, contained a 
higher proportion of transient material. The writer’s guess is that 
something else is at the root of the problem: that replacing the 
talent and idea resources “used up” in the early heyday of tele- 
vision with anything as durable now is proving difficult for rea- 
sons discussed later. Whatever the cause, the prominence of 
short-lived material in recent years has the effect of shifting more 
of television toward the single -screen mode of processing transient 
material. While television does that kind of screening very well 
(b — c discrimination remains high), we shall see this is not put- 
ting its best foot forward. 

How does one know these unobservables are as estimated? 
He cannot be certain. One can judge only from the fit of data 
generated by the model to real data. For example, a A + 6B -f cC 
should equal the observed s u and so on. One can calculate the 
theoretic counterpart of Table 2 shows the error 

that results when this is done and is then compared with real 
data. An error of .02 is about one program .04 two programs, 
and so on, comparing the number surviving ($,) in a year with 


Instances of Error in Predicting * { When There Are n *,»a to 
Predict with Three Parameters 


4 or 5 
6 or 7 
8, 9. 10 


.00 

.01 


17 


.02 

.03 


14 


.04 

.05 


.06 

.07 


.10 

more 


1 — _ „ 

4 2 2 1 

3 2 2 1 


tor ennple, th*> '“ Unc, » error »h*n an instant* is, 

■•err »tiB aurn-rin* io 19SJ-S6 of »* 19S0-S1 that 

* - B, *tvd a — l wtr* W>d b . T ** .«** + *>*« + e*C (wb«e c. C. 

1944-41). * 95 &-Sl u> pat a mmn! for »« wbaeqnent 7 un to 



Survival Theory in Culture | 39 

predictions for that hatch of programs that year. Forty-eight 
such comparisons can he made for 1950 to 1960-61 in which the 
model would not fit exactly by definition, and these are what are 
shown (that is, the error in all other instances in the decade, not 
shown, is zero). 

The fit is satisfactory, and the residual of error shown here 
could be reduced substantially by more efficient parameter esti- 
mates and averaging to obtain greater samples, if it were worth 
it. 4 It is not, for there is direct evidence below that these are the 
fitting assumptions for the case of television, as far as they go; 
and we wish to dwell instead on the general principles of the 
problem applying to many other fields where detailed data would 
surely not be fitted so well, but where the general principles would 
still apply. 

There are five such general rules implied by the model, each 
a different cultural lesson, although they are not all distinct the- 
orems mathematically. They are discussed below under the head- 
ings "repetition," "vulnerability,” "discrimination,” "size," and 
"interaction.” 


4. THE REPETITION PRINCIPLE 


Note a main feature of modem mass culture, its "over- 
night success,” or "hit,” pattern. That is, there is emphasis on 
short-lived material that, if it passes one big test, enjoys its 
popularity almost all at once. Then, consumed by the available 
audience, it is not reconsidered again. Yesterday s popular music, 
for example, is gone today. Equate this with the single screening 


system. ... , 

Next, note the contrasting flavor of both high culture and 
Calk culture, their “classic" or "traditionar flavor. That is, there 
4 See the dumBsioo a I the md of the Teeboiea! Note of tie oeed for 

ssras 
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° n ’° n t Hved material that ha5 stood the repeated 
“T' ? ° n a rcpert0r y ch!e(I y occumulated from 
the past. Equate th,s with the repeUUte screening system. 

doe ^n e ot e have eXC ‘' Pt ; 0nS ’.. it “ ta * 1 b ° th ™* 8 - Classi <= culture 
nS^T tte ™ T ° n the rcpelitiv(! *>*. ond it is sig- 
repeffivdv nS e °° d when * «• handled 

token, literature A " d by th ° Same 

today’s best sellers But vhen ll 13 single-screened, namely 
the consequences r pea!lm S generally, a program to analyze 

tme-slogiciuraoawT departure <=»!- 

differently. * h°w single and repetitive systems behave 

for IT 311 ' the SUm 0f the act! ™ « surviving culture, S, was 
Single culture: 

RepetitivecuW a + “ ) + B(1 + 6) + C ^ a ) ® 

Ssrl + i, C 

1 - a + iz ( 7 ) 

units of annual input, which 
?‘her things e,„ al in this m a “ e a " d Wlity. Given 

18 — « P ro Position 

tte start, that the”^' ; at a58 >™ed in expression (1) at 

better _ by al] owing a P ‘ 1 'W* express their idea of 

To T a n U lhe 01131 culture <Z i ° C A material hot not C 
Ibov 6 W mUch ^ mate^'id^nv" 6 ^ a one > to pay the bills.) 

expressions can be rearran-ed" 63 *!?' 613 ' 13 C materia l. the 

earranged as the inequalities: 

A material; ^ ***" 

U + a) & . A 

G material: 


(1 + a) 5 «j 

1 — t 

ca+c)- c 
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If we divide each 
they become 


inequality by its term in brackets on the left, 



where we use the notation » for “much greater than" and > for 
not peatiy different from." The reason will be apparent to the 
technical reader when he recalls that a > 6 > 0. Thus, expres- 
sions of the general form A/( 1 - a ) tend toward a limit of 
-■4/(1 — 1) = », while expressions of the general form C/(l - c) 
tend toward a limit of C/(l — 0) = C. 

What it means culturally is that: 


A. The repetitive system accumulates more good material 
(because it “saves it up” over many periods, the single system 
only over one or two). 

C. But it does not accumulate much more bad material 
(because the repetitive case “corrects its errors” by repeating 
testing, i.e., the probability, c 1 — ♦ 0). 


The advantage of the repetitive kind of system is only mod- 
erately greater, however, when it is not exploited properly. To 
illustrate, take the average parameters for television in the last 
half of the 1950s, G — .72, c ~ .24, and b =* a — .81. Then, 
for illustration add the assumption we have had to make through- 
out and will justify later, that 5 to 10 per cent of television pro- 
grams should be treated as A material. (We use 8 per cent, or 
about four or five A programs out of 50 to 60 new nighttime pro- 
grams tried each year.) Then with these real parameters. Table 
3 calculates what television would look like under three condi- 
tions: first as a single screening system, then as it is now, and 
finally as it could be if it exploited the repetitive logic better 
(namely, to change only one parameter from o - .81to a - .96, 
which corresponds to television's holding its veiy best for a gen- 
eration, as it has Jack Benny). 
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£ emphass on long-lived material that has stood the repeated 

the oa!t p 6 ' T , 0,1 3 repert0ry chiefl y accumulated from 

the past. Equate tins with the npelili re screening system. 

*■ truc ' b ° th ****■ ciass!c culture 

nSca^t that n T 0 “ repetitiTO ^ “ d * « 

repedtleW nlZ I""?.* ° f ‘ en 8 °° d wh “ il ia “ 
token, literature /often' badrten' V^T' ^ ^ ‘ he Same 
today's best sellers But « , - h 1 13 81n S 1 e-screened, namely 

the consequences of m P !" S SeDerally > 8 pr0 ^ a “ analyze 
tee'sloSll" u S l “; e S departUre from <*»* cul- 
differently. * how single and repetitive systems behave 

fori™' the 8Um ° f ‘ he acl ‘ ve or surviving culture, 5, was 
Single culture: 

Repetitive culture/ + a) + 8(1 + J ) + C(1 + c ) (5) 

bw h. ha ii S = rr “ + r ^6 + r^7 (7) 

we assume the same foTcach 'si? “V 13 ° f annual ™P ut ’ which 
other things equal in this m . n f 8126 a “ d 9 uali ty. Given 

“ Proposition 

the start, tha't the”^^ 1 ^ 8 aS8 ™od in depression (!) at 
better by allowing a high nrn !? Stem ex P r css their idea of 
T 0 Tu in «■ Coal cultme nVel ° ?! A material b “t not C 
/hove? 0 * mUCh 4 « 8 u^ VeBal0ne 't°P^the bills.) 

x Prcss.ons can be rearranged IrthT" 113 C , mater!al - the 

geo as the inequalities: 

d material: f"* 
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C material: 


C(1 + c) 
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they b^me “* ^ *“ “ iraciets « «» 



m 

( 9 ) 


where we use the notation » for "much greater than” and > for 
not greatly different from.” The reason wifi he apparent to the 
technical reader when he recalls that a > b > 0. Thus, expres- 
sions of the general form <4/(1 - a) tend toward a limit of 
A/0- “I) — a>, while expressions of the general form C/(l — c) 
tend toward a limit of C/(l - 0) = C. 

What It means culturally is that: 


A. The repetitive system accumulates more good material 
(because it “saves it up” over many periods, the single system 
only over one or two). 

C. But it does not accumulate much more bad material 
(because the repetitive case “corrects its errors” by repeating 
testing, i.e., the probability, c*—* 0). 


The advantage of the repetitive kind of system is only mod- 
erately greater, however, when it is not exploited properly. To 
illustrate, take the average parameters for television in the last 
half of the 1950s, C - .72, c = .24, and b = a = .81. Then, 
for illustration add the assumption we have had to make through- 
out and will justify later, that 5 to 10 per cent of television pro- 
grams should be treated as A material. (We use 8 per cent, or 
about four or five A programs out of SO to 60 new nighttime pro- 
grams tried each year.) Then with these real parameters. Table 
3 calculates what television would look like under three condi- 
tions: first as a single screening system, then as it is now, and 
finally as it could be if it exploited the repetitive logic better 
(namely, to change only one parameter from c » .81 to c = .96, 
which corresponds to television’s holding its very best for a gen- 
eration, as it has Jack Benny). 
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Table 3 

Television’s Suevieing Culture, S, with Exi.ling Pnrnmeter, 
under Three Different Conditions 
1. As . single-screening system (television parameters in expression 5) 


A 

10 * 


B 

26 


C 

64 


S 

100 per cent 


As it is note (repetitive, television parameters in expression 7) 


A 

17 


B 

44 


C 

39 


S 

100 per cent 


As it could he (only change: n = Q6 i„ o- - „ 

fa in expression 7) 


A 

50 


B 

26 


C 

24 


5 

* 100 per cent 


2 - 5?-^^ would be 

th« third. 6 "-81, A - .08 and^ - ri - CT1 f 0n **"“*«« used: 

* 81 ia two cases, .96 in 

The main point of Tahlp • 

from upper right to lower left Tb refl ? cte . d - the off-diagonal, 
tem, television would be doming \ 13 that 98 a single ^ 

-contrast to the B materiTth!^ ClaSS C mater ^ This is 
television operates as an (men; 3 - 1 ‘V” the pluralit y now when 
the A material that could be in th^^ repet ‘ tive system and to 
sod everything else the same !r maJ ° rUy wilh the same input 
exploit the repetitive Wfe better °T parame ler change to 
13 The?! lal6r ' ” eWe r- whose feasibility for television 

native (pipX )™' *!?£ ?*?** by the his ‘ory of onr 
colly better than the third 8l ° ped from a situation logi- 

X; ™ k mus ‘ c ). ZSEZ** 3 abWC ' *"> rentes 

fct on 6 ‘ W0 decadaa ego (a s“ ? erbap5 Iike «“= second case 

t^e e i en °r (aSC0 '"Pletely, “ s ™ 5 8nd ja22 >’ l ° one like the 
ere is nothmg y “sient material). Those who think 

-md„otcme, hou , d ^ !££*»« .at improving ££ 

like these themselves. 
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5. THE VULNERABILITY RULE 

Tie second general principle the model reveals is this: 
single screening is vulnerable to letting the chaff in, repetitive 
screening to losing the wheat. 

More precisely, the following is what can be proved: 

In a single-screening culture, the immediate rate of change 
is always greater, and the maximum improvement usually 
greater, from a change in c, or “chaff,” errors than ml — a, 
or “wheat” errors. 

In contrast, in a repetitive screening culture, the immediate 
rate of change is usually greater and the maximum improvement 
always greater, from a change in I - a, or "wheat” errors than 
in c, or “chaff” errors. 


Let the sum of the A material active in the surviving culture 
at any time be Sa and the corresponding sum of C material be 
Sc- Assume that the quality of this culture is helped as much by 
purging the latter as by fostering the former, that is, that a good 
index of quality is Sa — Sc. And Jet the "rate of improvement" 
consisting of increases in the former be SSa (where we use lower- 
case delta, 6, for small changes, upper-case A for large changes). 
And let the "rate of deterioration ” consisting of increases in the 
C material be 5 Sc How these quantities change with change in 
o or c is denoted by, for example SSj/to (the change in A with 
an increase in a or decrease in 1 - a, that is, the partial deriva- 
tive). These changes are 

Wheat-error Chaff -error 

change change 


Single system : 
Repetitive system; 


SSa 

5a 

SSa 

5a 


A 

A 

a - ap 


a§s= c 

5c 

IS. c 

Sc (1 - «)' 


(10) 

( 11 ) 
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In the top row, the right side would always be larger and 

6me Vj 8t 7 alwa >' 8 sensitive to changes in the 

tfthat C^ P " 0n (10) ilSelf “*»■*» ^ re- 

caU that C>>A. Expression (10) shows C is the penalty or re- 

"Pin 0 T " T “ d lhu3 hurt 1st. It 

is worst, in other words, to relax one's guard where the nu- 
merical magnitudes are large, in the C case 

theX^iCZ::^! 0 "' h0WCW ' ^ is *• case in 
large C input mnnlfv ' ^ Grrors mv °lvmg the numerically 

as are errors involving then^ 3 ^ u° C ° StIy l ° Iong ‘ run <I ualit y 
rial. First, note thlT numeric ^»y small (at input) A mate- 


_ 1 1 


x- - C )* 

left is b . ab ° ut 27 - 7 t0 The 

rn o, which is why we say the renetv™ m Chai,eB duc 10 changes 
sensitive to “wheat" errors It ■ , J iySlem is “^nlly” most 

ere weighted by A and C r however - that these terms 

improvement or deterioration^ 7 ^ .“ the who,e rates of 
therefore conceivable that imM eX ? reaslon l 11 ) above. It is 
worse than the ratio A = \ be 80 had (for example, 

tem could temporarily be imnrn a that a re PCtitive sys- 
chail errors, as in *“» cutting down on 

would only be a temporary expedtem ' P ^ Sha . U ^ that this 
mprovement considered iu the next ° r . tIle maximum potential 
Repetitive system, fto^e ^ in 

^HaUmlr:? 8 ° 0d ~h f 1 - “• " Wheat ’ 

typical of raas3 cu" u U r c a ar y e i : i thiS: ^ *>* «reenihg sys- 
tte numcrjcauy,^ » ^ alRp « ‘he defensive against 
t IT Whrat ' whereas whelms the numeri- 

ZZTT iekBX gainst c ?aff 7, 5yS ‘ em !s Hsdf a natural 
" !>Uy the next time around ^ ™ *> chaff errors 
ttather the repetitive pathology 
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is that it repeals wheal errors. They cumulate as an attrition pre- 
cisely where otherwise a repetitive system’s whole potential is, 
in its capacity to carry over the best from the past. 

And here lies a contemporary, and let us hope tempo ary, 
tragedy in television. Recall that, technically, it » » 
system and, as such, is vulnerable to losmg f 
intellectual critics instead focus on its chaff, i ’ 

trouble has been the visible aymptoin “ ~ ££ Id «* 
who lived through it in the industry n. the USm* ^ 
agree that then the problem ''™ ° h 3 ” 1 ® tt i j nde ed, the under- 

rial "The model’s diagnosis is that the tat 

* «*•"“:! ZXEZZ 

always know the actua ““ b “ e ° f J 49 : 50 sche dnle as the “in- 

television every year (U , / f „ m th e model’s solution’s one can 

put” for the first year). And program series were A 

roughly estimate how -l ' duraMe . The number of these 
and B types-that is, potent! » « e ^ impressiv e: more 

estimated to have been created “ caD just as easily calculate 
than 300 durable program senes 0 using the decade s 

how many of them were /art each yea [wenty . odd casna t.es 

average of a = 6 -A « do not 5lr ike home until « 

a year among these better Pt emulative loss with the 

cumulate these losses and compare th ^ ^ The corn- 

number of A and B program ‘ “ telev!s ion had M 

parison is striking; by ™*°% ese , its most durable and 

conjectural calculations ; on tor g thatth! , 

(iQC,od " 

resources, origin 3 
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Tabic 4 


iauie 4 

-«? °« «f Nighttime 


Year 

49- 50* 

50- 51 

51- 52 

52- 55 

53- 54 
51-55 

55- 56 

56- 57 

57- 58 

58- 59 

59- 60 

60- 61 


Input, 
lUw No. 
A + B 
Programs 

67 

53 

31 

23 

19 

29 

17 
6 

18 
15 
13 
14* 


0.2 of 
A +B 
on Air 

13 

22 

23 

24 
22 
23 

23 

20 

19 

18 

16 

16 


were estimated to be A or D. Ii 

“K. for example tbo 

And suppose these resoi4eswere°'^ “““ Md tale nts from radio) 
by a constant, AR, t h e CreaSed eac b year subsequently 

and new growth Tt. ural increment'’ due t„ „„ . qy 

snh«„ b Wt “' f“ c status of ft,;. 6 to new mvention 

subsequent time ( would be ’ res0urce °* reserve at any 

r> ‘ ” R t + l(A/i) _ /- 

J'bsre the eubtraetious f rom ~ loss >< 02) 

t' rr 3 ” 8 » "be 4^: deD r d ty *» r ig bt 

nor of ideas and talents that 


In Uae, 
Remain 

•ftrr 

Losses 

54 

85 

93 

92 

89 

95 

89 

75 


66 


“Drain,” 
Cum ala- 
tire 
Losses 

13 

35 

58 

82 

101 

127 

150 

170 

189 

207 

223 

239 


"Reserves ” 
Specula- 
tive lit 
(See Text) 

137b 

81 

45 

28 • 

19 

14 

-1 

-4 

4 

0 

-1 

0 
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are avaUable in and to any one generation. Exhaustin >g ; suchre- 
sources would be signaled by a sharp drop “ m P ut 
material, later leveling off at some much lower bat new co __ 
level, corresponding to ifl. This is and 

that is, on the much slower natural growth of new 
talents, after the heritage is gone. be as 

With these assumptions, egression ( 1 I ^ t 

Di - WT.anoriginalheritageofthewher^dm^^^ 

137 durable A and B nighttime pr = = m annual re- 
size of all nighttime network radio. B onIy 

freshment of ideas and talents su car rent 

H new durable (A or B) programs a year, by 

invention. _ . _ heritage was gone and 

The day of reckoning whe th ^th alone, by 

now television had to live by Note the different story 

these calculations, was a ou Table 4. 

in input beyond that point, 1 teV™ conje cture as to why 

For what it is worth, this is the of ,be C type 

there has evidently been an mcreas sin durable „ 

input (that is to say J erial is not i.seff 

television’s oivn standard s). ment neede d because of wb 

TOMUUnW SSt the ^replaced 0 n'ow. 

cJ,--- = “r;rr.ix «.*»"*• 

The symptom is cnau m 
wheat was lost. 

repetitive systems iitioaB .l logic of high an rate bi3 

that depart, to- '£££*. idea. A - 

we consider now . h discrimination, 6 lcrio l in this 

teriaf much better survival chances than Cllass B 
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as opposed to thl “l 0 ““'iT CCntr , atC upon reta!n!n S the besl 
tis energies on “low discrim ; 80 ? 00 t> ' one could concentrate 

between B and C materhl m ,r* l<m ’ mo ^' n B a sharp distinction 

concencentrate on rejecting tf 13 m ° del: thot “ to ea V. °ne could 

bad.” e J ect “S the Uorsl ns opposed to the “not so 

In that choice, the r I * 

ft Pays to discriminate low I ° 8 * n ^ e -screening system 

^ftP^todli^^T? B ° nd C; » * repetitive 

ra ‘ e ° f retura is always 
«*as,n g the difference 6 J greater, from fa. 

Ia a repetitive sy^ the • mcreas;n S a - b. 

F . than from increasing 6 — c, 

difference a ™'jT rt® imniedi ate rale of r i 
increase the diffe he 881110 35 “creasing 6 T T ° “crease the 
B material eh eDCe 6 ~ e is to fa,- ° ? and decr easing b. To 
opposite signs* 31 the sa ®e rate hT & °? d decrease c - Class 

nddbg t0 -“less one h ” “ each ““e, with simply 

It ->■ - 


e to or riHu- . . °ne has “ ? ase - with simpl 

from each strater*!” 8 h!nis c'f of B mat ® ape cial preference fc 

* in other ::ir t r d d ^ d « s the »*« 

crimination we are h ' m a choice in “f? 8 0 versus changin 
errors” or -yj? ’Concerned with here ‘he better dis 

Dalion «• the samrasT S °’ «>• for^T* 11 : red “cing' “when 

nam eIy,thattTate %!““ ° n ''nlnerabiliT™™ 1 on ^rimi 

2 tT f f° m improved T rove ment is alwL“ 116 ,Mt Section 

er aatroa ~where JWt ' oa of C m “" 


rewiiii -^:: r r e „■ 

“ - 4 d «rimin ation ra ,mp ™ved retention £T* Brealw “ 

4 material— ' 
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As for the maximum potentials, which we deferred considering 
in the last section, where they apply as well, the 
provement in retention of A is up to a = 1 and the 
improvement in rejection of C is down to c = 0 If e erf 
achieve anything like these maximum potentials, the effects 
would be, respectively, 


Single 

system 

Repetitive 

system 

(13) 

+A( 1 - «) 

-J-coA 

-C{c) 

- c (a) 

(14) 


Change c: Max &Sc 8 

The right column is now the 

easily dispatched. The maximum r by [te no ta- 

discrimination is when a goes to 1 and P ^ ^ For 

tion +-. that Class A material ^ naterial add s 

if 1 - “ errors go to zero, t ^ ^ the esse ntial secret of 
cumulatively over all l tune. mathe matics and science, where 
the development of fields hk small m most past gen- 

the input of first-rate creation has he ^ ^ ^ „ ba t doe s 

erations, but practically noneoft h it was not always 

™"he best, -t the worst.^ ^ ^ 8 is 

right chaff, is s.For, i.cmd^^ 

■•usually" true whe” «“ ihai p _ a)/c > C/A. Th^ „ 
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SZ “ - 

a Cf b ^ ma,crM " ^ that t“w: 0 m 

whichZ mtemihT am , P ' e ; b °, rders °“ 311 0f these con ' ,i ‘ ions - 

■^;;^r„"t™ f ::u;-:r 0 d r: !oa ° r B r way,s 

affecting maximum prospects ^fw ‘ beSC . rare ““hmot.ons 

■ 8 "u’e^rr iim - bei ™ * »&" n8le systcm 

ing strategy , probl'lyTorferSTon f^Tb f°° d 6hlsIe - screeD - 
is, not exclusiveness hut qV,^ i° . a ’ ^ Ut Wlt ^ c ~ 0 — that 
petence. This good policy fo^ir,™ * SCr ™ !n ation against incom- 

-hen applied to a repetitive 8033 ^ 

mated earlier, there a = 6 J^o ,, e y > leI evision. As esti- 
Tirtually no discrimination between A ” ‘ 2 ’ Wh!oh mcans 

^crimination between B and C mi , B ” aterial b ut sharp 
d«rtoinate between its 8ucccsse ” a ‘ e " a, - Tali;vi ^0D does not 
<ts failures. It is shown above that tb“ ! bet "' een them and 
logic in a repetitive system, so that it i, “ h ® ° Pposite of good 
hnou, that tejavisma m tQ - m-Portant to say how we 

Technically, this conclusion t “ discrimination, 
significant A in solutions,, but U™ “ P “ 3 failure to ^d “ y 
data as Mows. Figure 2 kows what TT' *° “ raw 

7h i-w 116 for a re Petitive s^i e ,° bserved survival rates 
«mee different classes oflaterM dfer reiUly was bating 
The survival of a batch of off! m “ ct!y ’ that h.a^b^c 

„ a. For v„i«, inpo , w . b0t,0m Portion of Figure 2 
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Figure ~ 

How survival rales would look with three distiuct classes. The 
example shown is a — 1- 

were eliminated. In television, the survived of 'every- 

and survival levels off is a fc ^ 4 material” in 

thing! We do not t** ■ there „ „ ol treM differently 

television input. Ratner, much too high 

from B material. Since the latter erodes rate - 
for first-rate material, with ohou 2 P - deca de vi , 

survivors dying each ^ ^y ^pro^s, for example, re- 
tually everything is go ^ - _ 5 0 nighttime schedule, 

main from the 129 m the ^ ^ ^ Ttis ratio 

Next, note m ^ re - ous surv ivors that survive again, 

means the proportion ma terial differentiate 

In a system that is , ISCr - with the passage of time. As e 

this ratio will l*P ’ a *”^ ive ECree ning, what remains will 
culture is ‘'P®* d J^ ve . Table 5 shows the behavior of 

mtio'ov" to,: rc^TIer the toff*?* 

, n C materia, is being purged and 
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Proportion of Survivor, after Elimination i _ 1 
who Survive Elimination i 

*</*<-! when i 


Time of Input 1 2 3 4 5 

1949-50 schedule as ‘ ’ * 9 10 11 

input with i = 0 in 

49- 50: « 

Average for input in ' ■ 6 -M .73 . 74 . 79 . 73 | * J. 

50- 51 thru 54-55: 47 70 7, _ r 

Average for input in ' 70 - 7 2 .79 .75 .69 .92 .67 J a 
55-56 thru 59-60: .38 .58 .64 g 

'■ "*’ B ' 08 ™“ ■ k «*" «h«. « i. i« u. n 10 - - 1. ■ . . 

Technical Note for original data. 

A + B that remains can now stand 

among the initial success, if A versuT/Tm ' Ietter ' Nert - 
survived differently, in due tim» maler,al subsequently 

as the ,1 programs^ dropped oTuntiTr ° J' - ^ 

■nained was A, the ratio s/s ,wodd‘ whe " a « that re- 

“ > 6 = This does „,ttlt T 1 ° r at Ieast 80me 
Instead, what television picks a dependabl y “ television. 
Woldd be A, survives h sa * wba ‘ 

m the preceding year, that is incI„H ^ , What il P icked from 
that television cannot make the A v, 8 B ' n ® haVe to C0D dude 
tend treats both with rates armrnn ^ B dlscr!m!n ation and 
tbs large losses that prevent teS r * “ a ‘«H “mely, 

— * 0. ■£«££ 

6. This i, , be P dS ’ ° f “Serial with 

S/l” 1 - Ihe'nea? oftTg™' 11 bo '« 
^f nd Edition (New Yorh.ti^ eW,matn Feller ^Wbution by 

as — 

“ S!es Preceding first 
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probability a of surviving smdl- a of not surviving in any one 

period: 



Note the center term for later reference. It is a short expres- 
sion for the terras on the far right. They provide a new unit for 
measuring the amount of A material expected in the final culture, 
which was A/1 — a in units of total annual input. But total 
annual input is 1/A times as great as, or 1/A multiples of, the 
annual input of A material alone. So, on the far right above, 
{A/1 — a)\/A is the A material expected in the final culture now 
expressed in multiples of the annual input of A material (alone). 

Therefore, what the far left and far right terms in expression 
(IS) above imply is 

Expected life of A programs + 1 

= multiples of the A fraction of input in the final culture 

Thus, the capacity of the repetitive system to accumulate large 
multiples of the average input for single years — its essential ad- 
vantage over the single system — is not just “a function of" hut 
is the longevity it accords to that A material. 

Now consider the cost of a missed opportunity. Instead of 
Jetting its best, the potential A material, die out or wear out ns 
quickly as its B material, with 20 per cent lost every year, sup- 
pose television let some significant class of A programs survive, 
say, an average of a generation. (The latter average would still 
mean about 4 per cent a year lost, or 1 - a = .04.) The differ- 
ent effect on the multiples of A materia! surviving for use at any 
time would contrast with the current case as follows: 

Television as it is now: 

a , j _ -f - 1 = 5 multiples of A in use at any time 

1 - a - 2 
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If A survived a generation (average) 


" , , = .96 

1 - a .04 + 1 - 23 multiples of A in use at any time 

is 0 ^X 3 °^“” ^ 7™“ B Crimination, then, 
™ion can invent in ^ ^ ™ S te ' e - 

marn defect in the “ratine” ~ , A " d lerc lles - wc think, a 
make the low discrimination hT™' FOr ' m!nBS (and s P onsor ) 
r apid CMures ,b; t ™ n t a ‘ 0n n ’ betwe f durable B material and 

oate between successes,” to male'the h h T CanDOt “ discrimi - 
sarj- to build up A without a self!d r ^ dlscnminai; on ncces- 

, But does television have ^“ P ° f B as 

ask: how much material should tele^si!! t™ ? U ’ S betler *° 
« or not? ReeaU lbe expected ami .7 38 A ' whe ther !t 
final culture is A/(l - a )^ Ab J t .. f A material in the 
the ^denominator i„ that expression T ^ ° ne could make 
°f 2o years above, with .oTannual a ‘ he eipected lifespan 

and generational changes of ta^ ll S ! ) due *° dca ‘hs of talent 

the numerator. A, and 8tiu h ' ao the smallest we can make 
of the su™^ rto all 31 16381 50 P er cen t 

0 ,7°” ~.em 4 “ - 08 wi ‘ h other 

‘o 10 per cent of the entrants ^ ’ S °” ,whm around 8 

S , ^ ,me r Say - theb «tone-teLth n r O T lit!0n for ^val in 

-=thilgwr — 8 ^ 

7 - THE SIZE rule 

did 

example, the top pro^ml 
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Changed little from the fate 1930s to the late 1940s. But then 
there was trouble getting room for new ideas on the air, and thus 
the discovery of better material that is necessary at all times was 
inhibited. Opera today is encountering a similar difficulty. The 
A material from the nineteenth century and before is being held 
so well that the repertory has little “room” to encourage fresh 
creation. Does this mean that the classic logic of repetitive sys- 
teros— not to )ose the best of the past— is the antithesis of fresh 
creation? 

Not so. The problem that broadcasting and opera illustrate, 
instead, is the effect of an arbitrary ceiling on the size of a culture. 

A fixed size, a limited television schedule or a small opera reper- 
tory, is self-defeating in a repetitive system. Whereas, restriction 
of size is just what the doctor ordered— but mass culture did not 
listen— for a single-screening system. 

The general rule is: size and quality are negatively correlated 
in a single system, positively correlated in a repetitive system. 
Specifically, what can be proved is that, with a fixed input: 


Quality is improved in a single system by decreasing over-all 
survival rates down to an optimum size of the surviving cul- 
ture smaller than is practically feasible. 

Quality is improved in a repetitive system by increasing 
over-all survival rates up to an optimum size of the surviv- 
ing culture larger than is practically feasible. 


Recall that “quality’' is what the people in the system them - 
selves find to be durable, to stand the test of use, namely, the 
more A and the Jess C In the surviving culture, the better for 
them. So, again let us say an index of quality is S A - S c . Next, 
increasing and decreasing “over-all” survival rates can be repre- 
sented byM = Ab = 4c. For, one cannot damp down hy mafcmg 
survival more difficult without losing good material as *ell, " or 
assure survival hy mafe criticism more lenient without retain- 
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iflg bad material as well Ttir^n ~ 

direction and at what m •* qucsll0n becomes: In what 

ww'Sitt "”=• - — d l, 

in a and c. For examnle in • lmprovcment from — changes 
change in a is in C ~ ‘>>0 return from a 

tion C. Now, if both rates chan-ed?? ° change m c in Propor- 
would not wish to go “up ” tor ih . the Bame “mount, then we 
proportion +A at the much la- W ° U W mCan to gain on| y in 
80 “down,” to lose in propo^ 0 n " Pr ° P ° rtio “ + C - T ° 

Proportion -C, would be what w ll bUt Wllh Iarger ben cfit in 
derivatives in theTettUive the sing,a <—• 

nonmtuitive import! we wotTw?. ?“ 11 thc ° ppositc “> d 

return from a change in a was in nro 2 S ° “ P ‘” Name, y. the 
a change in pro p „ r t; atl C/ {1 “ P “ n A J P ~ o> ! and from 
ly be much smaller, but could ri ’ I ? W ' the Ialter w °uld usu- 
Yet even then the return would? ^ T rCtu ™ in «« cases, 
and then one would discover the T“ Exhaust itseIf . as c 0, 
opposrte direction, the +ao c h J^T"? point had been in the 

” the °P tan urns in over-all ch2 g l Jr® ^ po, cntials. 

Optimum over-all change 
nu = A 6 =a c _ 

Single: 

Repetitive: 


+a - a) 


R Ilh conseq amce lhal 
Si = S c = 
rtU+a — c ) q 

-f- CO C 


(16) 

(17) 


There is nothmgreaUv “ c <1? 

Srt a h r - fe: lh uI”: liCaUy ** »* a prae 

sumpthins of a?* 5 ° plim "ms *oSd" ‘ ^ Firat > “ 

reach perfect disr"-' PErlECt c * 0 and a ^ V10,ate °nr as 
cumvent the d! " mmal 'on. But p racti . i '' Iat is ' wc would 
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or c - 0 is indeed approached. The consequences of approaching 
optrnmm by raising or lowering both is a large culture or small 
culture, respectively. What expressions (16) and (17) say is that 
it makes all the difference which one is encouraged in which kind 
a fy stea *' The single-screen case, for example, accords with in- 
tuition: it is best to clamp down. For, optimum lies as close as 
an imperfect world can approach c = 0. For example, movies have 
become better since the contraction of that culture in the 1950s, 
but popular music has become worse in the expansion of that 
culture since World War II. 

The repetitive case is not intuitive, however, for its optimum 
size of surviving culture lies above even the very large cultures 
we achieve in the imperfect world of c < 1. And its best strategy 
is building up survival (that is, leniency) even though it is con- 
trary, so to speak, to the Protestant aesthetic. 

Yet the fact that severe survival standards are misguided in 
a repetitive system can he seen by writing the original expression 
for its final steady-state culture, S, in the following way: 

S - A (rh) + B (rh) + G (rh) ™ 

The technical reader will find by turning back to expression 
(15), that the terms above in parentheses are equivalent to the 
earlier “multiples’ 1 of A, B, and G, respectively, that will he 
found in the final culture. Now, if we Jet over-all survival in- 
crease, Aa ~ Ab = Ac = -f, the left denominators go toward 
1_1 = 0, and thus the terms become subject to volatile change 
on the left but only sluggish change on the right. The multiples 
of good material in the final culture are increased much more than 
those of the bad material when we increase over-all survival. And 
since the effect on S, the she of the culture, is the sum of these 
differential increases, better quality and larger size are ns posi- 
tively correlated in repetitive culture as are more wealth an 

Utetralion, recoil the earlier Table 3 where television 
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vision is n(w , and then as U r ln"f “T'"®' n “ l « ‘ole- 
a - .96 (or the very best mater! 1 ° WlU> only one change, 

nse). Let us now look at the raw 3 a '? raS ° 3 Dbout a generation's 
those calculations, aLS"ti TT™ in 

a year ’ typical in recent years Tahle 6 T” 1 ° f 5 ° n °' T P r °grnms 
as throughout, A = 08 B = af u-. ° WS thcse data (where, 
‘tat in recent years that together ’7+ fit'S ^ ° n ' y kn ° W 

c . Table 6 

S “ e of Television in now p,„ 

w Programs under Assumptions of Table 3 

Televiaion as: A 

Single-screening 8yatem . 

Repetitive, as now ( a „ g ); 

Repetitive, as now except a =* .gg. 

The j ' " 17 - 200 

‘ween the IftcoCn for i S pm!r inVi ‘ ed t0 the Parallelism be- 

«ve W ° f aU ' lUre ' * DoltS! aDd ‘ he ** column f„, 
quality? t h »e rn mc " eas!n 8 efficiency °" e a PPtes the repeti- 
nighttim mUSl be growth. But n m huS Witb improving 

iter- r « to B :xr- the to,ai number of 

not only m “T® 3 das3 4 - It is a total ?!> mUm of °ne-half of 
wefindlhaUd a “ ‘ he 120 to !« re Jl a ° r ° at . Ieast ' Th! s is 
a broadcast sea 6 " 3 '™ n °"’ trie3 out at one f D ' slltllme Programs 
tut ifn r „ ’ lnclud ing replace 1 e or ™other during 

‘ion ZESXr* Hood eno^r; m c l te replacements? 
avaibbt?; y d . , 8Ca8 ° n - 200 P4ams“™ and an b ™rs atten- 
networks to-eth ““S ° f prime evening r most thre e times the 
clamped do™ ,7 The la «er is Z l T ' " '™ k °” three 

accumulation. PreciseIy what makes r^®' then ’ 
Anob vioussngge s t ioaisfor . ^ 

“r television tod . whatv 


21 

100 


18 44 *= 70 

53 47 - 121 

53 47 am 200 
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every other repetitive culture does, indeed, has to do, namely, 
decrease IT— 

Uont for example, an hour's Z 

Of the best one-tenth to ^STu* less 

offerings and most of e re ^ ctief causes of loss of 

SMSS. — .gtheandieneeandovertaring 

what practical men are domg today could read , 

our accumulated of classical music to rvha. 

in seven evenings, or ' | im,lc we ek. This repertory wool 

three orchestras could P e f ““^ ut a paradoricolly poom®- 

be not just a pitifully and C rus bed in » «* 

small to accumulate mater, al, »P 

item out in sequence. 


8 . THE INTERACTION RULE ^ 

ircles. For example, - „ b „».b m« « 

in each would be 
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““ B Stm b f " «* slin 

an interaction lie this beZnT 0 ” 1 Ion *“- Th " C * 

model, expressed by the followum P" 0 ™ 1 ” 3 "> the present 

Cand^^ 

best policies are at cross purposes'" - nI [ Ccllns 0 an(i c , the two 

reinforcing in a repetitive system™ 3 S “ S C S> ' Slem ’ but muluall >’ 
Specifically, what can be proved is that: 

c, is m^vrr^t ^r r 1 ? p ° iicy - ,o decrease 

effective input policy; to cem^Tc the fr ° m ’ the leasl 

!n a repetitive system, the best disc • • ■ 

orease a, is motivation for and Le “ a “° n P 0 ^' l ° “* 

mMl input pobeyao Sr t *“*' fr ° m - lhe 

lum°) th h ” rgument ^PPrKiae ’ a lt t ' Vi '! add the cull “ral valid- 
nme) that "motivation” a t“actt! a™ (a ° d ‘before to as- 

|ls chance of success ^ A mput is in pr 0port!oD a> 

P am proportion 1 - c it, v And motlv ation repelling C 

nnaff^dL^th? F - al WOTld 

v - the ratio a:b:e. -B.C cannot remain 

is. namely "fo lno "' what the best “disc i • 

system to d re Petitiv e sy stem ^rnnmation policy” 

^0^ 7116 f °™er ^ “ a 

^^5^^F slosee 

analogously fo r C . These 
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Change in A 

Change in C 


Single system: ~ a 

oA 

5Sc 

1C ~ c 

(19) 

Repetitive: ^ = - 1 

SSc 1 

(20) 

S A 1 ~ a 

SC " ~C 


The result is clearcut: it always yields a faster rate of im- 
provement in the final culture to foster A more than to censor 
c. This is true in the single case, first of all, because a » e. In 
other words, every A program added to input has a high chance 
of showing up in the final culture and thus making a difference, 
while a C program deleted from input males little difference, he- 
cause (t had little chance of surviving in the final culture anyway. 
This samo truth is intensified with a vengeance in the repetitive 
case, where the respective rates of improvement obtained , 
1/d - a) » 1/(1 - c), are in ratio about 5.0 to 1.3 in television. 

But if one refers back to expression (15) again, this rate 
1/(1 — a) is also equivalent to the “multiples of A" that one 
finds in the Goal culture. And that rate, in turn, is equivalent to 
the “longevity -f- 1” of the materia). So we find that the rate of 
return from increasing A at input is the same as the longevity of 
A material in the system. This we found could be increased from 
.5 to 25 by reducing the annual loss of television’s very best ma- 
terial from 20 per cent to about 4 per cent (or one program in 
every 25 best ones lost each year). In that event, we noir find 
that improving input would really pay off: for every unit of A 
added to annual input, 25 units more of A would be added to 
the final culture I 

Or, conversely, an unhappy ratings system that loses good 
material can vitiate the effect of good creation by as much as 20 
multiples of that creation. We see, then, that the return from the 
best input policy, to increase A, interacts in o hypersensitive 
manner with o. But improving c, cutting down wheat errors, is 
in its own right the best discrimination policy in a repetitive sys- 
tem. Moreover, the earlier rate of return from increasing a can 
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that the improvement 
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Compared with these prospects, the poor single ^t^-and 
thus most mass cultures as they are run 
behind that, in the writer's opinion, ,t ,s 

their is gone to- 
morrow! The particular defect “ lei 

best input policy. ^o mcrease policy , l0 

does not m crease the effects o The 6I]ccess 

reduce c. If we consider — on, rt - Qn both 

of the former pohcy of stun ^ ^ „ t motivating reward 
in formal consequences a c]amp down on c> the best 

for A input. But at the same Cm ' J worId t0 ,„wer over- 
discrimination policy, means m an .mped policy 

aU survival and thus to lower ^ 

alone, is at cross pnrposMW'th h writer's judgment 

An example is Broadway, wh ch combination 

shows the best single-screening tact^ ^ ^ surviva l. But havmg 
of fostering A input and I damp ^ ^ contradictions 
the best combination, it ■■ “ ^ becom e s0 difficult and 

therein. For survival on bear complaints today that 

the resulting culture so tric Ue in comparison o 

A input has been discourag'd a Da lion or this sue 

sssss22=srsssg 

sasssSsssasaa- 

a —— 'ZSZ 

Be that as it m y ^ ^ “C e w, the maxi- 

moved toward i s m„le-screening culture. 

bility for input to A or discouraging Care 

— sfrom c ;^ i 


Single: 
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the™;!" be iorecr ' “■*■*■« 

censor C, in principle T^!, ? r* 8 m ° rC *° f ° Stcr A than 

nherec J 0 r n o rn' , ’ ho,Vevcr - A = 1 is 

Broadway production ^aT A ’ D ° ° mak ° S il to 

turn from c a n u T °° ^ thc re ' 

last half-century, is sizable So sT T* b83 Iarge,y donc in the 
toward best practical imm' ' ^ W ° y pr0 * >a ^*y took the road 
practical approvement over the vaudeville and melo- 
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drama of the turn of the century, namely, forectosmg c rewm 
and thus ridding a single system of its ~ 
bordered on ridding itself of everythmg, that is a dilemma m 

herent in the single system. intprartino-strate- 

Figure 3 summarizes these argumen s how d ° ta from 

gies and then illustrates thfa schem , 0 nly tele- 
various cultures might loo • d thus only its 

vision data have been analyzed, however, 
case is not purely opinion. 

9. SUMMARY 

The five principles that the model reveals 
aesthetic but logical truths are that: 

1. The repetitive logic is better ^ ^ reprt itive to 

2. Single screening is vulnerab 

wheat errors. discrimination between B an 

--a 

As for the ““^‘^J^gly missed opport^^Cor- 

diagnosisthat. but colture than any 0 “ {[) ttie right 

have a far better t above, televisio b wrong 

responding to the of error because of a 

logic but (2) the ’ “ on S and (4) from If 1 F °!”X”well what matters 
kind of discrim . te ] ev ision has 

fnrv t.oo often, so that W 
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matbS!" 5 C ’ beCaUS ° * iS n0t d0inE WcI1 what most, 

mass culture is°gloomier f° rrCCte<J ; but tho Prognosis for other 
of what it is tSTdo :Z defCCt '' 3 in thC »*»» 
that is better than the same n» i ° nCW culture m cacl1 period 
same people can create over many periods. 


Technical Note 

sSF- ass- r e ™ » “ 


1- television data 

iSSF!s=5Bt?U*,” 

tho kft is the identT 5 ° tllenumbero f elim^’T 31 SK1Son (wll!< * 
cnMcati0 “ 0a 
year or time 0 in 
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Table 7 


Proportion 


of Encli Year’s Input Surviving to 1, 2, 3, , 

„ Subsequent Seasons* 


Input year, 

0, and num- 
ber of new 
programs. 

1. e. - 1-0 

49- 50 (129) 

50- 51 ( 75) 

51- 52 ( 61) 

52- 53 ( 42) 

53- 54 ( SO) 

54- 55 ( 53) 

55- 56( 42) .50 .41 ** ■" 

56- 57( 46) .37 .17 .]> 09 

57- 58(61) .43 .25 15 

58- 59( 53) 40 25 

59- 60( 56) 25 


•45 -36 -24 -20 j3 ■» “ “ « Si 

s s 5 : g s 05 

■s :£ .5 :3 . - 

il •{} » 5 :S 

• __ , n no 


0(161 23 • i * 
S ~ t«. tor 

be second time. 

question and the raw ^“proportion of those pro- 

which is 1.0. Then the table Y ^ years. 

.rams appearing -a 1. *■* ’ k . (b) nighttime, 7.30 ^ 

These data cover only (a/ Nielsen reports I 

FST programs that (e) appeared* ” of February. 

p.M. ES 1 , prog ber or the first two we ]aI f ea . 

first two wee^of N ia|s ond other obvtou* on 

tUt (d) „ d r °„ n ews - an obviously fixed *-££5* 9-50 data 

tures, nor no e treated as ’ utput 

^not used in the text analysts). 

2 SOLUTIONS FOR MODEL 
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with three classes of programs would lead to a cubic solution 
that, as we know from experience here and comparable problems 
in Lazarsfeld’s latent-structure analysis, would tend to be un- 
stable. So, instead we hist solve a two-class model for G versus 
1 — C using primarily data from the first two periods when C 
matters. Then we divide the residual class, 1 — C, into A and D 
by solving iteratively for them. 

The notation will be as in the text except that 1 — C = A 4* E 
and we let p stand for the average of a and b as the provisional 
probability that A -fr- B material together will survive any period. 
Then the faro-class model is 


C + (1 - C) = 1.0 

(19) 

cC + p(l — C) 

(20) 

c'C + p’( 1 - O 

(21) 

1 - c c 

,a ^) 

(22) 


where we will later replace (22) with an expression that does not 
require the steady state to be reached yet. For now, rewrite (22) 
as 


S ~ ^ ~ c)(l — C) -f (1 — pi c 
(A-pK 1-c) 

which expands to 

, «(! -P -c + cp) = (l-c) + C(c-p) 

S(1 -P) - Scfl — p) — (1 — c) = C (c -p) 

S(1 - p)( 1 - c) - (1 - c) = C(c - p) 
a - o[S(i - p) - = c(c - p> 

f. U i the T r ’“ ^ Xpress!0n (20) can be ^written to have the same 
term on the right: 

- p = C(c - p) (20a) 


- p = (1 _ c)[s(1 _ p) _ jj 


(23) 
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aurruu* x'^.j 

Returning to this equation shortly, we now rewrite the earlier 
expression (21) as «*■«-* 


s t — p* — C( c * P*^ 

and (21a) as 


(21a) 


st-P * « 
c* -P* 
St-P* 
c + P 
St-P' 
St - CSX . 
Si • 


c =* 


Si -P 


(24) 


c-P 

- = Si - P 

. «, - ep +P Sl _ ' P ' 

st - cs » = (l - c) I 5 ^1 " si - c ) J 

1 Si "" ^ . f jijjg equation, 

we finally have a quadrat.c eq 
observable quantities- 

“observable, bow 

There are ^^wit ^|.® a ^^^hetert that 

ever, since a f slC “”^ Icv i s ion. So, probability 




r _ — \ — U 

R - \ — a . t I,e aver- 

O be the obsenei average period 

,re £ successful survivals (that 

number «» 
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S-£ = 




1 ~“ (1 n) + nr4( 1 -6)+ c 

1 — C ' 


r^ c ) 


= A + B + C 
= 1 

and therefore 

** «oo £ 
easUy observed than the final S JL “ most cases be mor 

l,0n Pve3 (25) the following coeffil^ —“ e ’ Such a 6ubstil “ 
g coefficients tn its quadratic solution 

c . ri±_vF^4S 

•where * = 7.x (28 

2 - *(«! - *,) - , X 1 
Often one wishp* , 

=s5^w‘ft«5.'SsKas 

calling that th/ S matcr H as it k ; n f? . 13 reaIJy " re ’ 
5, then thf» f input is 1 o p ^ , e ev,si0n - If so, re- 

,e t'™ or ,he enc::-- r the «*«» 

f CM. r, each year will be 
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bo that 


*.i-i 


(29) 


This is how we estimated * to ^tlltaination occurs in 
vision. Namely, in that sys em ^ (0 have a year-by-year 
the first year after input, replacement needs the 

could be used. h estimate of c for a gi ve “ 

Now. since (28) and (29) give e and p, we can 

input year, then p follows from (24)- And. g 

rewrite the original (20) for - ^ ^ 


Sl-P 
-p 


” c-P 

. Th e solution uses 
and the two-class m0 eUiTeliminations when C and 

primarily information from he & ^ as sufDc ent 

c matter, so we accept these est. ^ p kno wn, we can » “ >t 
Next the Mea « tha ^ c mat erial at input ^and «. ^ ^ 
to calculate the 8ubtra cting them on a l 0 ne. 

all times thererfter by - or of A and «» and „ 

what we have left can then be .*££, lteril , in 

These data with tly aS if they were * h . J. solution 

a two-class f s *t'e a new ■'ioput” unit. a. - » « 

for d and S, £i/y = \A + B\ 

,J .l"! 1 a (be notation 
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through 1. 2 ’ ' 
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• ■ • » s » i can be defined as 

= <£■ ~ cC)A r _ s, - cC 
(1 - C)fv - T^C 

1 - c 

*■' = T^rr 

^onTl^Ti-l ‘ ie C survivors, as a 

observed or calculated - m P ut - And now we need k' ns the 

alone. One e^LTr ° f 4 B ntaterial 


1 - C 


winch is obtained by dividin'- tern K ■. 

noting: a,V ‘ d,n S < 26 > by X - C = A + B and then 


or the (weighted) average t 
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* = -7 - 1 

^re r' is now the replacement needs for 4 dn 

for A and B material, or 
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a new two-class model: 
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1 - 


r r 


, i,„r„re Now C in the original 

and the solution proceeds c no w b, and p now o. 

solution is B', 1 - C , foTemtod the calculator, however 

The notation A' and B ' ^[ass model, and it will be nece ^ 7 

that these add to 1 m the « B i 4 and B (1 ® 

to combine with the „ ev ision 

three-class model. , ass model in the case » ^ best 

The failure of the , (<ra s negative, ter ' l _ c 

took the form that A d.s PP f)> ^ the reroammgB 

in some years a few P ( lia ]ly differen r . the 

surviving at a ratenot subs^ As 

sional p m the » fled by inspection beca use H. 

text, this conclusion by tbi , method >e ^ ^ sam e 

The estimate of C ^ survival pictn • by 

SI. and r all character ® ^ f(jr t and , ater informa- 

reason, however, th hod doe9 not us , e cases, 

tins method, became ^ & matter procedure. 

tion through *.. . bn j so me kind __ , and repeat 

however, one as “ find wha‘ 

4 tedious one is to ,, - J.+i, he distribution- 

the solutions-ta; ^ points .atone > ale3 0 f u and b.' 

nomdrtcsf voi.. 



A Theory of 
^formal Social 
Influence 

Wth Jack Ferguson 

and Bob <*l B. Smith 



INtr oduction 

The purpose nf iv 

sodai mi 

author by thi'jS.," 0 '. 1 °a tbU pap ^ , 


foundation, Nsn n, , ®°aal Sc 

^Sz't-Fr/Z' - ! Soo ' a ' “aterai 



A Theory of Informal Social Influence I 75 

The choices here happen to ^meanl 

to be described is not limited to t is ap c l 0 se con _ 

by “social influence" is the »"on thatpe^P^ ^ and 
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however, are interpretations of how th a funcl ,on of 
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be briefly explained— and with a certain amount of literary li- 
cense by the flow diagram of Figure 1. 

This mode! is operated in a computer. We shall assume that 
a large sample of “voters,” representing a community in some 
political period, has already been put into the machine storage 
or memory of the computer. Each voter is represented by a lim- 
ited series of characteristics , many of which will be modified by 
events during each election period. Let us assume that we are 
about to start an “election,” as one of a sequence of them. 

The model first takes from the input hopper an injection of 
political stimuli” for the period since the last election. These 
are distributions of stimuli graded as to their attractiveness or 
cogency from strong to weak . The distributions differ for differ- 
ent groups in the sample electorate, as determined by needs of 
the problem not relevant here. 


The stimulation process is shown in the upper left-hand block 
of Figure 1. It assigns a particular stimulus to each indi- 
vidual voter by a Monte Carlo method. This method preserves 


the distributions of strong and weak stimuli from the party to 
the voter group affected. But within that restriction, for any in- 
dividual voter the assignment is at random. This has an impor- 
tant consequence for present purposes. If for any reason this 
voter repeats the stimulation process, he may not get the same 
impression (level of stimulus). This difference is analogous to a 
voter's getting a different impression of a party on reconsidera- 
tion in October from his first casual impression in May. With 
the exception of this stochastic flavor— the justification for which 
can be found in the work of Wiggins among others 1 — the stimu- 
lation processfollows a rule most of us take for granted as a truism. 


A. The stronger the individual's internal disposition towards 
a party, the weaker the external stimulus required to elicit a 
“yes” choice for that party. 

_ r iif Wiggins, "Mathematical Models for the ° 

5/ Change: The Aotlysh tfMullMVuve 

JSSfiS l£o dZertstion, Columbia tfchmftir. 
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B. Conversely, the weaker the internal disposition 0 r an in- 

mffredt r n " P “ ty ’ the Str0naer lhc CXlernaI stimulus re- 

quired to elicit a yes choice for that party. 1 

stinfr^e ‘ hat „ thiS ? h0W PC0P,C rcsp0nd lo questionnaire 
stunuh, . those are all on the same topic and differ only in cogency 

GuUm"2e ^ madC CXP,i0it by ' am °" s othcr3 ’ Louis 
preference for one r tl , " Process. Its output is an initial 

certain circumstances ^,7° t°T (part!es) ' althou S h under 

party and become incipient nonvotcrs P Th 0 . P ?f e f CnCC for eithcr 

be likened to a first imnrpce' r • ' ^ 1S preference may 
by later reflection. 10110 a Sltuatl °n that may be changed 

produces as its output surviving nTr US ' DPUt ’ anlJ tbis process 
erences that survive discussion and .^'"n' 3 ’ ‘ bat .‘ S t0 5ay ' P ref - 
A surviving preference can he intern' * CPeCt,on !t may Prompt. 
tlon ” about how to vote at elect I 7-™ ^ 8S l ^ e “convic- 
concerned with the vote than but here we W H1 be less 

reach that conviction £ ZcTl ™ T*** tbat 
positions) and thus the individ^T?'* ' n,odiCca ‘ i °u of dis- 
turning later to discuss social M 6 behav, 'or- Hence, re- 
how the learning prl^ 1““^“" “ aiD us 

As suggested t,„ •. , ^ ss operates. 

the learning proces y £££ ? tbe right of Figure 1 
discussion process and its oatp^^***^ surviving the 
, - „ P t is some modification of the dis- 

. See “A 
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position that will affect choices in the 

give the name “learning tot ns is P“ ^ psychology are equally 

the mathematical models of earn ° t is t of the present idea 
simple.' In its most elementary o ^ ^ mathematics 

is identical to certain urn mo self-developing or pro- 
to fit the growth of disease art „ oversimplifi- 

gressively intensifying phenomena The m, 
cation adequate for present purposes, that 

A . The more often one choosesapartynow, the mor 

he is to prefer the same party “ “ the probability of pro- 
B. Which is implemented by malmg ^ ighted) prefer- 

ferring a party the sa ™ “ to the probability- 
enccs for it, each new o , w ; tb out knowledge 
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in the middle of fhfl ^ , ««»*■ ”, 

^Krirr..h» 
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pressions gained from the stimulation process and whose outputs 
are surviving convictions affecting learning. 

One^e sMca'll “ Ct! •“I 8 ^ ^ rCacbcd by eitIl0r of l ' vo rout<!3 - 
with fte nfme K ““•'-real'ty testing.” This idea is associated 

EZzxzzzz? “ n — -0 - 

t r uth:;t^e7or: p \ Su Tv h ° i wc wMt i ° ^ «>• 

he wants to find out wh 1 d ° th * S by obj ’ ectiv<! means. If 
force by an ^Lt the „ 6 5 h™* * Wt with sulI!c! ™ t 

will be a test a„l st 1 6 T aCtUa ” y try k ™ k »«. This 
euppose one gets” the ideaYh^Ty G ^“‘1™ reality ” But ' 
mate a good President There is no Rockefeller would 

truth of this proposition- and few of V ^ detCrmi “ the 
to test it. >on. anil few of us, as voters, have the means 

criterion : we^fc somebody^^erabf t” aUcnlativc kind of 
'Vhat does he think aboui b ° m ° dyfrom New York - 
how others react To the^S' R °?f d,er? °r we notice 
around us think is best If otheT nd ‘ dates “ d who people 
- retain it. And so to hWaUmnT ^ °™ ***»*«. 

oar own judgment confirmed bv mu W ' U tend t0 aurvive- 
T°"; Lo™ oalled this kind of 6r ° W “ to a convi °- 

testing „f a belief againsTthe C r ^ Ck “ B With others the 
™hi ? uous situations: where the eT 0 ? ° f “ 6 ° dal 
h.b.t,ve everyone would '?* eUw «■ Po- 
test criterion. 8166 th at social reality” fa the only 

lhls cross-check in » on * 

^ ro ^hn P r; aio “-~as against the soeial 

“ore than an indifference point , l e -l,' 0 '" 1 interest adds to 
>■ «>ey discuss” the topic, and 
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(Jic/r Initial preferences now become viable to one another. Then 
xnc following happens: 

1/ a voter’s own Initial impression with that of his inti. 
mafe ^ r,ent * or P llrent during the discussion process, then doubts 
are set at rest. The initial reaction is “confirmed” as an acceptable 
choice. The significance is that this will probably be the choice 
earned, that is, the one that modifies future dispositions towards 
o party. And this is as it should be in any learning process. For, 
from the standpoint of the person, this confirmed choice was the 
product of (1) his own reaction to objective stimuli and (2) the 
one socially rewarded as well. 

The case of disagreement is handled in a way that provides a 
complement to Lewin’s notion. One must always keep in mind 
that political Stimuli are never wholly ambiguous. They have a 
rational reality that is often compelling despite contrary social 
advice (which we know is often wrong). When other persons dis* 
agree with our impressions of reality, we are just as likely to 
suspect the others’ opinion is wrong as we are to suspect that we 
ourselves interpreted reality incorrectly. If both are suspect then, 
it means that social reality has become ambiguous. In that event, 
who or what is the arbitrator? 

Obviously, it is objective reality again. Just as social 
reality is the arbitrator when objective reality is ambiguous, 
so objective reality is the arbitrator when social reality is 
ambiguous. 

In the model, this last effect is accomplished by renewed ex- 
posure (after such social disagreement) to the external stimuli 
again. In the model’s version now running, both disagrees are 
simply sent back through the stimulation process spin. Each 
voter again forms impressions by sampling the distributions of 
external stimuli, as these interact with his internal political dis- 
positions exactly as before. A new preference comes out or 11ns 
second exposure. The rule for deciding between the former and 
the new preference is: 
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A. If the new preference is the same as his former one, then 
the voter has confirmed himself” and will retain his old prefer- 
ence despite contrary advice. 

imolL^r'T iS . mmal and now °“ ords with the 
S0C ', T male - 1,0 Wi " ad0I,t )lis nc "' P^rence 
receTved) ° gainSt rcalit >’ the advice he 

in eiAerevenltolh! 16 retained U ls *»Br identical, 

han , d,e rcpetitivc 

therefore expect that many varittof the'" 0ne Can 

future simulation programs .sneeiall • h pr0Cess m11 en >erge in 
fields, of which we discuss onet t “ 1 “PPhcation to different 
such variant there is one central id CcbnlcaI Nole - But in any 
his oxen mind and social infli * Ca tbal ,lle voter mahes up 
Which of his samplings or imur' 3 assi3t him t0 determine 
face of cross checks. ° P eSS ' 0ns of reaIi ty » stable in the 


SOCIALIZATION EFFECT 

fiuence process behavel Becluse’th' 1113 ilIus ‘ rat ing how this in 
designed especially t 0 deal whh ‘ is 3 lon S-tenn on, 

function we demand of anv 1 • , Secretions, a primar 
face the facts „f poK “ ^ ™ process is to “pro 
to make loyal Democrat ^ That it should be aW 

& d ^a^r ofyo n 

Perimcn'al (hypothetical) Wi ‘ h ' h c following ex 
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1. Half of the machine populate r^esenmd 

people, for example, ten to ^experience in 

a technical meaning here ci'^va'cntto Wtle pas 

politics (which is therefore easi y youths would, 

2. This starting experience was such J for 

if left to themselves, have 

both parties, as well as some pr friendship or 

3. Each such young voter w s then t,ed.^ ^ ^ 

sociometric network to th^u v ■' ^ biased almost 

political experience. That pare 

wholly to favor one party. wh en the youth develops 

This experimental setup m duriog his teens and early 

initial preferences in ensumf felect «-* « ^ part ssn 

or example. Nine election ^ ^ Pb « .nd 

learning th.t “■£! 


agmy 

No. of DernocraUcchot^ 

. .1— JannffllM 


9. The 
Smith, op 
For a party as a 


p,[Dem.| -ffo-rflSTcboicroPP” Hr 

irocess unstab' e . jenominat T>em° cra * lC 

fpSent.Y'-^^you'to. foolDote fonr un,u °< 

leither. 
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The growth of •• Ti eun 2 

votus for one <*“ y 
^ ere the distrihnf ^ ^ ^ ^ 

3S5 " rc 'wiijh'S 'V r '«M)nUar d! t . Party Ioyalty -" Th 

“«olf«°p; e i^W simp] yt^S? “ J Smiu, l “p "Vf 011 ,tr “Stts 
WolwhUit,' Y ? .^“"rapoiX fr Party d “P«ith,M‘'; n If . ,b ' inifivido 
do so. 1 »' voting f OT , p^ f '''W'oci„rF„°?nm;? bab r ilitiea > “< 

J - *° Pot cent of the 1 P,e ’ of 'hose wil 
Ca&es Would actual] 
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means a high probability of "" telZTte 
ability of voting for the ot er* n a rt v loyalty for the parents' 

percentage of youths who d e ” e °^ osa who developed loyalty for 
party and the lo ' rer j C " starle d w ith equal tendencies m 
the opposite party, all ha e u 

both directions and thus nc .such 1 ^ taUn pIace at th e end 
If each election is “ lha t the direction of the 

of a two-year period, then l c afler f our or five elections, 
two trend-lines was well es ^ had release d the youths 

or a decade of political act,v ‘ y ; d of the first decade, they 
from their parental influence at tbe^ par t y daring the second 
would have continued to vo e measure of the groi 

decade. For what is model, as in real 

of internalized required, for - •«“ 

time external guidance is no = 

perpetuated by inner conviction 


S. ADllcr depositions ^ 

* — S ESS? 

process seems so s , rong ” for P“P°^ ^ .fljove sociah- 

fears it would be s Thls B not so ions to wards 

social influence ^ yooth equal dP dWri but,ons 

zation of the P"" also equal in »U 

influence „„ not equal- ._*• 

nil other things I t ; nn shorn 10 in the 

• tor 400 ho ' ach ,£ O ooor«e. . 
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Table 1 

Probability of Voting Democrat- 
0 - 1 -2 -3 .4 4 a . . 


.7 .8 .9 
10 61 296 


:! 5 63 7 7 l\ % « 71 '« ,i 

i ’S J 1 ;? - 

•« so _ 6 " - 2 ’ - 17 _ 


Srp» n ,te.“Sj "" r r “ 9* «.»te Ot Roper i 0 te r ;„, 

1 of " ““pis Of 2.936 ou«. 

A main reason has in<st , 

social influences themselves, via socM™! . Precise Iy «>e effect of 
ma R 0P er su rve yi n P ^35 ^’ c!ass 'fyin B every adult respondent 

--^aaftBssSasaa; 

Con~?“Sfe 8-e the n h heS ® * Urv *»' respond- 

• ^ch person was then 
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ents ns its "voters," the model behaves aecurately for the 1956 

election period. 0 f survey respondents for 

The table shows the (raj ^ ^ purp fa that 

every combination. aQC j left-hand margins, 

the bulk of the eases fall along th P ^ ^ probability of 
This means that most PP the other party. Only 

voting for one around the main diagonal 

those few individuals m of voting for either party. 

s=r szgszzzizz 

eq nal-the real-life eircumstanee. 


, tnfl uence and disposition 
' CROSS PURPOSES 


adults 


<-ZSSSS£~SSSSg 

3S2sS25% S=2 

bet«en 70 and 90P_ _ 


aetween - . Igcation. r**" 

ss-sggfl^iil 

S.-T " ■— “ 
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intr ° duCCd ‘° Wt differ- 
dered T '>- aided or Inn- 

tional party. Specifically: E ° aga ‘ nSt thc,r Paints’ tradi- 

party party their dLpLiUoM ”av”ed (tfi'p” b°bT ' ° t y ° UthS ’ 

ssssssse? r y 

di ~n, to the^ove Sir Pt ^ y ° Ulhs ' bi - d 

—the party their dispositions^ 1 ^ ere tbC youths ' own Party 
throughout the period than did thc^ ~ °l rer<:d longer stimuli 
party of the parents, since pail T’** party ' tha ‘ * the 
c - KaaUy, in a “we^' “ y ° u ‘ hs disagreed... 

wafer stimuli throughout the peri^.J 0 ^ omi Party offered 

i r they - — 

yws&Tz- m tab,es Md 

P«fere‘ here p “"•""■M) of " f ‘ he efr <*tiveness 
preference 3 . R ecall what >£“««• m changing the youths' 

•° CCUre . “ 

The y F 8 tT' 81 reconside ° ri ag reality He 

Procellt m?y be” I’"*""* «S^Su 'iHH Ch ° ke - 
cause the process a, • ,U “ e dIffere ut from the fi r 5, • 6 stunuIat,0 n 
P ocess is m pan governed bv eh “ ™Pression be- 
. ts. "Strong” refen “ by chance events (sampling 
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Table 2 

Tie Ou.com. of Youth,- Second Stimulation 
after Initial Disagreement with Parents 

muma Z'SffSS m 




IZT 

No 

Change 

FarlberAmt^ 
from Parents 


Youths* 

Strong 

13% 

78% 

9% 

100% 

c»tcfi party 
stimuli 

Normal 

25% 

60% 

15% 

10 0% 


Weak 

40% 

43% 

17% 

100% 


of grades of stimulus strengths). A count is kept by the computer 
of these changes. The direction of change after the disagreement 
is what is shown as the table entry of Table 2. For simplicity 
figures shown are averages for all elections in several independent 
replications on this problem. 11 

For example, when the youths’ own party was given strong 
stimulation, only 13 per cent of the youths changed to the parents’ 
party. Actually, 100 per cent could have changed, since the table 
considers only those who initially disagreed with parents. A full 
78 per cent of the youths kept their original choice. The remaining 
9 per cent are those who were originally not intending to vote, 
but who now decided to vote for the party opposite that of the 
parents. So, almost nine out of ten youths resisted the parents' 
advice when political stimuli favored the party towards which 
their own internal dispositions aiso leaned. 

The center row of Table 2 shows the normal or control case 
and the bottom row the situation where the stimuli of the youths’ 
own party were weak. The latter illustrates a condition for effec- 
tiveness of social influence in causing changes against the direc- 
tion of the youths’ internal disposition. The condition for effective 
influence is when objective reality (the stimulus distribution ) is 

16 N for each row of Table 2 is about 200, fa four independent replica- 
tions, for any one election, and we average nine election*. 



90 I Formal Theories of Mass Behavior 
youths? o™ party', sSi'wcre ncTtl’ ^ ^ Wl ’ Cn ^ 

sate* “ 

evelu'd^UW wha” h ha ' f ° f thC P ° ,Cntial influence, how- 
agree, initially, with the Wl ’ Cn th ° youlh Im PPens to 

youth i3 en" d P ,oT ^r ty Ch ° icc - ^ of course, 
encouragement in the” case „r ! P 81 prererc °ee. This positive 
“enforcement" phenomenon. ST<!Cment 15 bussed later os a 

eummaAel'taT^ble^Thi sam f ^ ° f in ” Uence is 
(not only those who disagreed iniTn “? * n °"' 0,1 thc youths 
of concern is now the thud choice 1 * .? ” Tab,c 2) ' The ">*“<* 
‘hat is, the vote.” It is averaged ofIl ow it was reached, 

able and for the second decade in t) 7 *"** deCade “ tho upper 
A- «t of additional r„„7- , , tbe Io ’ ve '-- 

pare the cases we have heea'coasMe WUh Wh!ch to corn- 
s’™ conlrary tQ ^ The latter, whose tend- 

inaS respects ? “* ** « ^ new ZT 5,°™ ^ 
(Youth's n Pt ‘ hat they tend tn 816 identical 

Uouth s probabUity of voUn» fo 9m with their parents 
‘he opposite party o y 2 _ ,^ “f f ° r P-enfs party fa here”; 

The table entry in all casesh 7h P ° S ' le ° f the ohove.) 
o™ party," the „„„ , . >s the rate of votinefn. .h ' . 


“own 1 entry !n 311 cases isVb” 1 '‘' US,le ° f the ^“ve.) 

Ontheril". 7 “ “ ‘he samfdL^ ‘ S 8)50 the Pint's 

is being c 7t de % tbe V ° le for th e party fay ° n rx. tbe deposition, 
ditions down nnd^rem^ 


• m nidependeat replications 
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Table 3 

FIRST decade 


Youths’ 
otrn party 
stimuli 


Youths’ 
own party 
stimuli 


Strong 

Normal 

Weak 

Strong 

Normal 

Weak 


97% 

88 % 


80% 

59% 

31% 


71% 

SECOND DECADE 

79% 


93% 

73% 


57% 

24% 


To summarize the results: StteU'^^X'JiT 

^s.i' b r« , S 7 * b,,w * 

of its own inclinations, when *ua s ,ory is dif- 

(top row). t jo strong, bowe« . be stimuli for 

When the the situation where £ ' par ty. 

ferent. The middle r ^ and eq ual to tb yfro m 

the youths’ own pa ^ of D0 , e bable gmimee^ , dis . 

This is the w** dif r e rence that an ^increases still 
external reality. bere , is quite sizah youths 

zsesiaasxggs:^ 

SsS^r 4553 ^ 

reality fails “ J^urious, however. W*» > P“ e youth’s own 

Here is someth, u ^ agreeing t" » le despt« the 

^ Ob n^^th=vo«eforitremamssu 

disposition (teit 
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"«!! r “ Iily ; 11 ‘"e -al-life conn- 

from contrary reality as 1 lnSU C* “ com P a t'h!e disposition 
Republicanrin ° r r , e r mp -' e ' * denSC of 

Politics, trends in the 19 30s contra^- “ £££? fr ° m 

7- CHANGE IN DISPOSITION VERSUS VOTE 

Change people? We d “f dis cussion alone “really" 

out change of feeling. To examilT .T'. th com P ,ia nt behavior rvith- 
Pomt been discussing shade nref 6 H ' S ’ D ° tC ‘ Ilal We have to th!s 
election. “Reany" dta " te V0,as “ 

change his basic dispositions tow^d 'll, m!shl mean to 

fee aluggish in this model Many ! k a® C partics - The latter 
he changed, hut to alter party 1"'™ or ehance vote can 
tamed mfluence that is (21 „ \ ■ posit >ons requires (1) a sus- 
-e 3 ninstrates this £££*“« C" WcaI “editions Fig- 
'c again consider only tt, ■ I* 10 ** 6 * 8 behavior. 

STf co„,rn 0 .To S, th aI - SamP,e ’ WhBre a » > oa ‘h 8 

P^M eeCIper ™e“tal^ J •, P w n ' 5 ' Party - We aIs “ 
Cl g ' n0rmal ' “d weaTb , 1 reb eU''°t-3 youth’s 

ex - 

eept- Specifically it t h IS ., n ° t ™'« hut the W Cl “ “ W 
probability of the Percentage of ih * , >alty con ' 

tbeminc Zll** 8 f ° r oZ T \l^° Uths 

for their onn^- 0 ^^’ COi nbined with a 1 y ’ ^ ° ne start ed 
Percent ^ 

Wly successftd by - Dt ****&** that are b * ?*** * ^ 
^'oUre 3 the mora « 3 5‘ Ven the hi ., ecomm S perma- 
m 'tted to the nart° U I. h3haVebeco ™e (aim ‘i ‘ be pro P ort! °° in 

Tty. 
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Figure 3 favored by their 

* cent of sooths 

t—, 

r*^r^=&SsS5 
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»(« in «ny 8"“ 
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css, are not really reversed by the " * “ • ' C soc,aI,zal ' on Pr°c- 

ff is lr «c, affect discrete voles ITthT™ 7' adviCC thot ' 
accommodation”: overt bplnv * «i 1 sim ulalcs q kind of 
ment is more common than i^i . IQt con ^ 0rms to the environ- 
The latter ^ 

previous disposition, is rare in ten p“™ Dtalion - a reversal of a 
the model. It occurs only in the ext ' ° ” ’ Eamc rcason 03 !n 
a sustained social influence fa r™ T" ?' Jmp,e ' where nat °"ly 
Stantial period, but the influenc . S1S . tl!ntly con ‘rary over a sub- 
jective reality of external events flow 7^ EUpP ° rtcd by the 
That IS, it requires that, when tl,/ tlmC Path “ Figure 3 b 
rebelhous party's offerings are act ‘“'k “ youlh that bis 

reconsiders these offerings, he finds ™ C f ' ' When tha youth 

Thus, social direction of b^ie dbotv ,ndced they arc "eai. 
°Sufh hCr - ' l ,h ° aU be - °” S 15 aa ly heeded, in this 

“any elertions seldom Lp^h 3 ™ 1 '^ 16 to ‘he influence over 

red P r Ch adulth 4 u/J; ST; So tha Slat of the results 
See d ,' 3P03Ui0as “ one direcZ 77 ° r ° ther causes have 

alone cannot reverse W l ^ at thereafter social in 
I»r cent or°m^Jj“ “ sa cializa,ion ™ £Tj gh *° produce 

did) is at the epeo Ph= voting r orth (for exam Plc, 70 

common-sense obse 3 «<* cnou^f^ - ‘heir parents 
do and ration bsenrations of adults w P °f ess to accord with 
‘hey r«l “ ' y 8hoald consult oneanT^' f ° r 311 «■* they 
allegiances. ' an ° lher ' s efforts to ch "“ , 8pccifia choices, 

° deeper internal 
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from everyday experience or pas d search the modeU ^ 
reproduce them says i someth „ ^ ot mrkin g models 
validity. The mam hope for he however , thatth ey will generate 
and therefore working theory,. from lhe static verbal 

new implications not P revl0 “* P [ his early stage of experience 
statement of the but we conclude with 

little has been delivered on that pr __ 

a small example. a„ lim edwith “reconsideration’ as l e 

The process above was □ L ew in's “social reality w 
central fdeat then if “^^1 *+ - °’ S ° *£ 
noted. But now note that th „ ^ jo experi ments on amm 

teroreted as “reinforcement then y t he experimenter 

EZ «" mbm°n^andomhke behaviors of ^the^arumal 

selects out of large n The stimulation proc behavior 

ar „le like that of the exper. ^ w rei „force (pass 

random preferences ^ out be 

learning process). ^ te i„forceroent the . Tbe differ- 

So, here La ™' 8 same logic (computer P*« ^ b ; ms elf as 

representable ■ T tjCi na mely, " ,bcre ° ;„ t „f view of ‘be 

ence is simply h iotrospectiomst P be havioral 

observer. Lewm takes «, ^ ^ dilc overing wb ^ ^ ^ food . 

* «£■£ -•* ^ -rtf: s? 

ms0& s 

0.2 for ‘be ° tbe 
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-^:r-^^n M,h rr is ^ bot - 

when the parent's party is opposite T> ? ^ ‘ hclr party 

two lines is a measure of the X,' 7n Eap " b ° lWecn thc 
able versus a consistently nnfsvo T ‘*7 ° C0ns,ste ntly lavor- 
m voting for the party of one' ^ - C S0C ' al cnv, Tonment makes 

The stimulus situation fo .h™ U,,t, ' al indinati °ns. 
previous experiments One “ e . tTO P art, « now differs from 
the normal or control type of I' ? -u COn “ ant stimuIi of 
“‘her party is offering ^ “ b <*rc. But the 

then later disfavored by “ CT eit V CrSl bdng fa vored and 
the second and sixth elccdo ns , T CVents ” For “ample, 
Democrats, The fourth and cCth f 00 ” 3 ’" ““ 1936 f ° r ,he 

equdl and opposite magnitude a°!l- h ! t*" “ DS are “disasters” of 
The difference between the | S the E!unc Party . 11 

“ ‘he left-most one it is the v ?7 a8Tams ° f F, > rc 4 » ‘hat 
gating stimulus partem,* T ^ lhal -» 

oPPosne party that isosefflatin „ r ' shl - haod chart it is the 

- depending on la “L toZ 

Xrh “a'™ 88 ' these are what vf - ° n ° 6613 fr0m his 
n' oTh 'n TC “d"hof,heX i^ ” *? 'OB chart. On the 
other Sid ‘ em Ptations" off ei ^!? 0 { mflu “« 1 as depend- 

tt“ fl ~ 5 Sida ’ the 

Magnitude ^ 8 , 1 'h 3 *' P ati ° nS “ What 

social inflnenrr* • F ° ne 8 0Wn cause v S - 3 m ° re 111 tIlis case 
oause are varying Thi'" When " te “PtaS' 6 ; ^ 'f 601 ° f the 
experiments in tho^i 13 Ken by the larne toward the other 

Fi «' oonsideA^^Xhart. ^ *' 

« W introd " ° lher Want 

^ lb = -^S=??5a^=aS££5 

■raples and axpari„ams 



A Theory «} Informal Social Influence I 97 


p 0 «M,- pn,<1 ,„„ tJ ty y »„,h S ' MW dTspo-B!-."* 1 

(porents 1 party 1* ,he one 

Parent,' party ft . „ ne fa¥0red by yo,*.’ « ****** 

[Parents’ party Is <>PP oi ‘ Ie •/. 



Figure 4 

Youths’ vote foe their own * 3 ' ^ * av0Te ^ ^ 

initial disposition- _ , he party 

n t0 vote contrary to ‘'".^“'rf'choosing. I" •“ 
the person to v probability c hoicc he 

he normally would hav an ;„ s tonre oft» on 

event, the l*--^ It is *»«“•£,"£* p'«« 

to time, as when » * to this model either a > ji^prec- 
votes for that party rec bechs w th ^ ,uio» •» 
first impression or b3S iru Ianc* to regard 

t The influ ence f other <°* 

=sssS5s.:= s®-- 

fluencers agree with th . 
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and votes thefr'way mmt'of'the™- 6 ’ b ° “ “ " Eood hoy " 
suppose we introduce great v»r' k-'iT ^ mner dis P osi ti°n- But 
tations" offered the youth by iL'oJ tb ° S,rcnglh of "tamp- 
er influencer has more deviant t,/ T™*’ Tbcn tha parcnl 

m this case because disnosWn “ cmcl-v hich lie can 
something to work wfth * ■» *» bis favor. Again he has 

jt is nice to hayTT^od'"! nd" d tra! . ners „° f animal ants know, 
‘bsplay the unusual behavior ° m who will more often 

every householder knows one snm ‘° reinforce - And os 

P’ay some unusual hut obnoxin, kT’ W ' shes “ pet w °uld d!s - 
^Pfecrossing . dangloussUe^ more often, for ex- 

administered and leami n „ influx ’ !° t tbal correc ‘ions could be 
1?“- -y be”prod“ ,? V“ P .°! iticS ’ the same kind 
° f e “ e ™»i attoun for ?h y WidD Variati ° ns “ ‘be 
ant Th faVOr ‘ For th at will Dr od Party ° Pposi ‘ e that which 

ehavior to correct or reinfom d “, Ce ° r,cher variety of devi- 
The New Deal's re , mf °rce selectively. 

toe?' Pe Pabiican youth' ? ampla ' the time to 

And if so V on -i f this hypothec, r ^ and asainst the 
variation; ^ ^ “Plication follow 'ft™ J?V ^ 
sources can learl ! renBth °r objective ' ‘ “ ‘bat compellmg 
immediate so-- > n0t a less hut a mo .i l mu i f rom external 
ability that »• ' enviro ament. F or a o' ecis ' ve bifluence of the 

9 - conclusion 

tr £.5,t :r 

been, to repeat, to illustrate a 
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process that can reproduce the kind of “sociological” correlations 
found in voting and choice data, but not at the expense of the 
primary determinants of the choice: external stimulus and inter- 
nal disposition. The portion of the model that accomplishes this 
can be interpreted as “selective reinforcement,” but we have 
chosen to emphasize a less behavioristic interpretation which in- 
stead takes the point of view of the inlluencee. He is simply crow- 
checking impressions obtained from objective and “social reality” 
with one another, as all of us have to resort to doing in ambiguous 
situations. 

The consequences at the aggregate level of social significance 
are generally not repugnant. Influence, and thereby tradition, 
counts when one has nothing else to go by — as in socialization 
prior to experience. Otherwise, influence is effective in this model 
only when it is facilitating something else, inner convictions to 
resist or compelling stimuli to change. If the real world is like 
this, it makes both sociological and rational sense. 
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Technical Note 

that is Simple enol^— Mon l 1 '^ “ ° n cxnm P ,c of a process 

but 11 illustrates the valiw* °- ° traclal,,e in formal analysis; 
“on firs,, namely, L ”' ; 1 ° ,T S t,1C <“**> computer Simula- 
the (difficult) formal proof T1 • hc0ry .‘° dlsc over wlmt is icorlh 
attack the latter, in the linn "V* 0 *-?. ' S l ° sbc 'ch how one could 
paper suggests it warrants. P ° ' W ' 8Ct 1,10 Bcrlous work this 

the other pereon^ajr^w^ VOt ' nB , for the cause with which 
bemg fixed). T,^ + _ * **» for the moment 

tt^ e f USe With which the other ? !a lhe probabi,it y of voting 
(type q) choice is realimd there • * Now - if tbc Iattcr 

r° e ’ “ consideration aad Th* 3 n ° “"«"«“»» «» <he first 

^agreeah’e choice! but r h e fol! 7 ^ to “ ‘ ba 

jj ' 1 " e ' e tP(p ; i) h e the Drn i , '-T. (p) choices comes up, there 
disagreeable to the other in thf choice 

ven after k reconsiderations , 10 it is 

p (p; 0) = p 

= pip) = p , 

P (P2) =p(p*) =pl 

( 1 ) 


^ few examples 
I^nds on p ■' 8 


^\P‘,k) = pk+i 


examples gi ve th n 

manifestation*^ ° n the *‘™g7h o[t,T- Seasiti ™ I r all this de- 
Poo » now disagreeable to 0(1““" diSp03!ti ° n whose 


Agreeable tn er “ IS P os, ’ti°n whose 
° lherB - For example, with 


many **■».;£ 

Tm other problems). 
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one reconsideration: 

If „ . .20, then P(pi 1) = (-20)’ = M. or } off alone 

If p = .50, then P(p;l) - ( W' - * - * ' ** a °” 

If P = .80, then p(p;l) = (-W = or * ofp a,one 

- f ?;;5 

the strength of stimuli. Campaign Simulator 

tion process that is d “"^“ latter is that strong stimuli make 
in this volume, the gist of nrnhability p’ that is 

for a manifestation of p ml ““ ” moderale or small, Cor ex- 
subst antially larger than J> wte r P So> jf p ’ > p, then 

ample, at .50 and .2 in « better their choices 

(PT»P'- Then , h Pe °, P B v P th e L,me stimalation process, when 
disagreeable to others, y ti 0 f p is a conditional, 

number of contrary choices „ n „ reconsiderations, 

sidcrations permitted would be.mc 

No reconsideration: 

One reconsideration: 

Two reconsiderations. 

k _ i reconsiderations 


J'p'dp * * 

J p* dp 
/> 


( 2 ) 


1 

A + l 


, e ople resCslanl to i 



102 | Formal Theories of Mats Behavior 

SSftsss Ltatsaa 

Number of changes = p - pi (3) 

normal dSSu^Sta S“" Z " 0) °‘ ' P = *• ° r whcrC 

lot p. Mdft be'heb rar rS ?"' 8 Ch0 ‘ CC ™. Ion8er bc flxcd - If wc 
tentative, then q, and o me it probab,lllies of choosing one al- 
ing the other. N ow let A 1 _°J cs ^ clwe Probabilities of choos- 
ou the p . type choice when i rL, m* pr ? babilil y lbe >' will agree 
for fe = i t one reconsideratfotstt^vcrthi^inodel 1 :^ 6 ^' 

A (p;i) - p,p, + + qpj>n 

Since th P ' P,(1 + M‘ + m) (4a) 

Poaterthanl.Oahere 0 "s!, n f , Pa ‘, e j th ' :sU would usually be much 

of reconsideration" than with , ” TO “"“““B* “in a world 

An <l yet, choice being made 1 ‘ w^re it would bep.p, alone). 

°wn dispositions (p),;™'^ in the light of their 

smee the chance of ameeine o mto,erab!e consensus. Indeed, 

freeing on the ,-type cho!cc fa ^ nmellfa j > 

with the expression i^ _ ^ + ™‘ + ®' P/) ( 4b > 

Thu ° a ,t P ‘ Versus iS: the Eame as aboYe . it depends 

e^'nll r deCUi ° n » the h“h‘ !Ve '' S ^ ^ pp ° a - 
it ill!! h lf ™ e “really” wants h’ avera 6 e disposition; for 

effect! V»1 .V 8h p ‘ a. if p, is „„ bmlt - m v eto,” for, no 

If welt ' atter - Zer °' ‘ he ^ probabmt y * 

tfa^m 13 lhen a'm^eUf th DSid T !0nS take P ' ace 111110 

*" on a common clot P /° blem " h “ ^ 

» or example, a television 



A Theory of Informal Social Influence | 103 


program they will al] watch or an automobile purchased for com- 
mon use. The algebra then becomes formidable and has only been 
investigated far enough to suggest it will fall into a sum of geo- 
metric series. But Itbiel Pool and Howard Haifa suggest that we 
already know the sums involved, on the following grounds. Sup- 
pose that agreement finally comes at the £th trial, where £ is as 
large as we please. In theory, at least, the formal process has no 
“memory,” no more than dice do. Therefore, the probability that 
the p type will win at time k, given that someone does win, is 


A(p;k) = 


P>P> 

PPj + <M> 


the same as the conditional probability that the p type will win 
at any time, if one indeed does win. 
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fses, for 3 m ° del of "exposure” pm 

books being published. It th? 5ure to 'nformation about ne< 
Popularity” rankings for em ° , yzes *be implications fc 
The connection between th , P *’ the best - sel 'er lists, 
tnunications and popular culture u*?” “ Cdds liie mass C0D > 
be two problems, exposure and iec ° me apparent below; bu 
oral than our examples which P ° puIam S r - are much more gen 
la other fields the lo^c 0 " ^ c w! u dra ™ «“» culture 
her. For mstance, exposure _ ‘ Bh applj ' lnde Pendentlyorth 1 
the r If? indebted to aiw. . , , P eS5es ,aken alone occur in al 

»»d to'the Soter^o, Ad J ° h ° id ' a “ lbe “lotion i. 

>» Mch help and to? ^ Advajroed s , ad '‘"““tons that proved critical 

ot major help o™? Me rte“ZT for a “«* 

ao^Sde n ceFo 0 „d, C tiot^~om the ^V^ST^d™ 
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fields: the personal experiences by which we learn ^ re ” t a ^ 
of another's personality, the samples of work b 

which a superior learns about subordinates in a 

KT,SaaS2K!5!S2“* 

sizes in demography. developed in separate sections 

The two topics are accordingly ue v 2 m ^ity. 
below: Part X on the exposure mo e ^ necessary) 

The nonmathematical reader w ^ of tle firsl in 

to understand only the not * t,0 “ the second. The burden 

order to follow the substantiveresu ts in t^^^ ^ when the 

1. NATURAL EXPOSURE 

Commenting on wI,8t to the real 

SK— ' 

called the real-life processes aIli in and out as 

‘on peopled come “ * ^ c xperto.ents T 

^.ohlemaas^ ^ 

Bureau of apf 
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^rCr b I, C r iC: ' vhethcr “P osure to the stimulus 
the Sata th' , Cr ° ° VCn bC 0ny effeclWe with 

natives JKuf T PP ° 5ed to bc famed or with the altcr- 

a in r lhC CrSt P,aCCp ™ S “ " ot 

ered by some theorv the C ?T’ course ’ hut until it is cov- 
real outcome is n0 7’ „d . Ve ™ !lclmm S Eour oo of variance in the 
is not, consid rinn the T *** And no wonder it 

above quotation” P ' CX ' ty ' F ° r “ am P ,c - continue the 


The influences of thp 

among people and over timTTm Cnt T* ra ”domly distributed 

men and women who can and dob™ 8 thc , ten3 of thousands or 

are a few who are in a reccntive bear s ymphony programs, there 
,, ^d even that would not h 2 V any ono li ™- 
ey had not, happened to pick £• at SOrae P revi * ou 3 time 
le ?. din « Iib «*y. or if someon?> a , b,0graph y of a composer 

distin*^?"^^ ° f "natural learning,” natural as 

™>m; hut since problems ZT ° rthe lai °tatory or school- 
leammg, fo r e iamplei ^ b ‘bis are far more general than 
"age partners, or whatever VlT- l ° acddents , Potential mar- 
eiP NoT' 6enerall y- ’ ^ ‘ l the proble m of “natural 

co? Iy -A W ° dUre «“t°origi of th P ™ bIcms ’ as above, there are 

no. here are not only the dim, 6 ahaotlc variance in the out- 
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c. Alternative Stimuli 

ff ‘ the universe of information on a topic, or experiences odc 
could have with a subject, be classified into 1, 2, 3 , ,n dif- 

ferent categories. These could be, for example, the 1 ,2, ... ,n 
different aspects of another’s personality with which one’coidd 
become familiar in chance contacts with him. But to motivate 
tire iater anaiysis of popularity, we will hereafter call such cate- 
gories the alternatives: items that could become popular if icown— 
for example, the titles of new books that could perhaps become 
best-sellers if publicized. Whatever the interpretation, attached 
to each such item or category of information, the ith, for example, 
are the following theoretic chances: 

p, ~ probability that ith alternative will occur (here be learned) 
on any one exposure 

?.• = 1 — p, = probability that it will not occur on any one such 
exposure 

P, — accumulative probability that (corresponding to expected 

proportion of population for whom) ith alternative will 
finally have occurred after alt exposures, that is, at end of 
period observed 

Q, — 1 — P, = probability or expected proportion who will not 

have encountered (learned) this alternative after all 
exposures 

The latter two accumulative probabilities will be taken as 
observables; for example, we can determine how many people 
know each alternative from a survey after the exposure period, 
ft is conceivable, however, that the former prohabiiities on each 
trial could be determined by experiment, for example, by testing 
one trial and using the formulas below to calculate the pros- 
pects for cumulative results in subsequent real applications. 

While different alternatives have different probabilities, that 
is, p. * Pi, generally, we assume each p is constant over all expo- 
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ZltZwlltT 1 P 7 d • So ’ !f wc kno - ‘'>»t some people 
by the notation! uT ^ 


<?•!* = v 
P.|l = 1 - q . 


( 1 ) 


previous one an'dth7f« CXposu ' c ( trlal ) “ independent of the 
tintes wh en * ^ b °‘ h 

would eventually go to'zeroTj 1 '.'." bcinE less lhan 1-0, all 
be learned— i f people ? *7 D " tbe “'temalives finally 
exposnres-bu!^™ numbers, «, of 

“»» of the sue of the! S* ^ **«*«.. the signifi- 
exposures a given item of info 5 ? ’ S t0 determ ‘ne on how- few 
imperfect world in which wiI > ba > aa ™ed. For. in an 

jeot, items ofinformation ?h °, ° ittle ab out a given sub- 
are seldom learned at all am D ° l earne d on few exposures 

rupted waiting tim e /“By h ?.w7“ iCal P °' nt “ “ ,erms of “inter- 

number of exposure trial! olZ\ U raean t the expected 
alternative item of informal ™ T t0 Wa!t before a given 

un Probability. show this and was learned. Texts 

•peeled wait” is 


bef0re ; “ aa^Std a!™eTle° f “T^ 1 exposures requir 
masseommunleati^ Z Table 1 illustrates Z 

in T?b, , main ° f formation wi t, W ° D 1 wa!t tha t long 
Broadc aiUi aubsequently u i app ™ to use for illustrati. 
Broadcasting Compaay^”"^ ^wledge about a Nation 

3 - William F«u er . , SerVice > “Monitor.” F 
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Table 1 

E,p«.,d Timet" in E,p„„™ s , brf „„ Alternative 

Woald Be Known to Half tie Audience 


AcHouncer 

David Brinkley (p = .126) 

Frank Gallop (p = .095) 

Hugh Downs Q» => .077) 

Frank Blair (p = .065) 

Mel Brandt (p « .052) 

A! Collins (p *= .034) 

David Russell (p *= .030) 

Gene Hamilton (/> «= .025) 

Estimated exposure of actual audience: 

Median 4 o 

Mean 9 o 

various reasons, the best indicator of knowledge for our purposes 
is familiarity with the personnel staffing the service, as shown 
by answers to this question asked of listeners some months afler 
the program began: 


E{x) - £ 
p> 

6 9 
9 5 
12 0 
14. 4 
18 2 
27.6 
32.3 
39 0 


[Here is] a list of the people on Monitor. For each tell me if you 
ever remember listening to bim. < 


We use as the “alternatives" eight studio announcers staffing 
the service in relays. For while some have since became celebri- 
ties on television, at the time (1955) they were least likely to have 
become known by other means among listeners to this NBC 
service itself, the population questioned. 

The point of tbe example is, while the median number of ex- 
posures of these listeners was only about four, and tbe mean at 
best nine, exposures, it would have taken nearly -10 exposures 
for tbe majority to know the least accessible alternatives. 


4. From F. Bourne and W. McPhee, Monitor, an unpublished fjodror 
tbe Bureau of Applied Soda! Research. Columns Unnewiy, , 1£>S. Th 
basic data of relevance here are given in Table T-l of the Technical Ante 
(N = 209). 
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b ' The Raxiring Population 

interest in any onHubfecl * P ? t>P ' C d ‘ ffer fr ° m onc onothcr !n 
to different subjects l„ ' “"'V! 1 ‘ cxposurc of cncli person 
to Which we noCrn the 2 , * ** P " SOns b «™8 exposed, 
individuals in the amonm „r S ° UrCes of voria ti°n between 

component, for example •• . Cxposurcca cligcts: ( 1 ) on occidental 

«■.. b > ..sumption. Ilk. 

tematic respect: ernisc homogeneous in the sys- 

“ thisW^neona b ° PP ? a t0 an >'° ae 

Exposure can then ham™ 1 * T ’ IAe an “ccident. 

« on .ortono„ne,or t oth i s s PP aa <~t time to another per- 

3- Therefore, , v hu e u, e th P ? onb > rch! incc time and ngniD. 

T’? in this homogeneot mo is lba for 

4 - Actual results accn , ^ P and constant over time 

period win differ ^tc hy the end of the observed 

yPaSSed completely whike:;o nt VldUa,S ’ S °™ ba ™g been 

The different ou, coni . eVeDtS pife d up on others. 

SvT itie -v b theory hV; c P :i: ab °ve-the fact that equal 
oPProximmed by'/ Pois -n dSn«ot Thi: l dT^f 

^0“^ none 

0 of somethin): h has «* aboTO -‘ ba ‘ every 

(unplanned) c hn^ W ’• how many 2 T7 Pe ° P ,! e reCe!ved 
rally,” ^ en 0r injuries or S0 ’ wIjel her it is 

tion. Let en,p!rica l counterparts 'of theT baPPeaS DatU ' 

the Poisson distribu- 

* 888 cumulated n 

^“nl gets, where u“~ 1“” 
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P(X = x)= probability that he will get, or expected proportion 
' of the population who will get, exactly * exposures 

by the end of the observed period 
_ total exposures 
m ~ mean of A - j^ber of people 

Then the U^tLe 

described ^ cThTsh^ to be the Poisson distribution^ 

P (X = 0)=e- (4 > 

P (X - 1) = ‘ r " m 


P (X - 2) ' 


21 


P(X *)=<r"!2[ (5) 

The property of the Poisson 

fact, a measure of Uus P and that variance is 

0 fP {X •=* 0),P(a = A '» * * * * 
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Proportion of population 
who know the given number 
0.26 - 
0.24 

0.22 .220 
0.20 ■ 

o ,8 nniin-w 
0,6 |- 

0,4 i- ,3 iL- , r4 4 | 

0.12 
0.10 
0.08 
0.06 
0.04 
0.02 
0.00 




m 


.165 



M '0 

Theoretic group 
(*ee text) 


feral 9 


. oT^r-daiUI 

- i 2 u T d T n t n V 

Th ' lo'al number of 0 ||. rn ^.. f 6 7 8 

,n <•<"<■ (o) o„d , ;: i T j;;:; n m y ,h ' per!on ' 

r>,„ .. F *ffure 1 

Proportions of NRp t - , 

orThe NBC T“ yS ^t?he S a°uI 0nn ° f ' ^mioo. Th 

Z Te "k. d i ract °'^Tx ,7 ° Dly “ dica< - of e^o 
b££ JZ??* “ ""“‘■servaht. wT 6 - ^ * “ d " 

tail" ThU “ 13 Pofeonlae excLT ' d,scussed Mow 

-ttshr 



Natural Exposure and the Theory of Popularity J 113 

Let a population consist of subproportions, M u M h M 3l 
. . . , differing in that they have different mean densities of expo- 
Bure, m u m t , Wj, .... as a result of different probabilities of 
exposure at any one time, on an average among people of the 
different types. “On an average” is important, however, because 
an individual in the more densely exposed type may nevertheless 
happen by circumstances himself to get little or no exposure. In- 
deed, even if m t is vastly larger than mi — in our radio example, 
the former is three times as large as the latter— nevertheless, it 
is predictable from the Poisson process that an occasional indi- 
vidual of the type will get almost no exposure, while an occa- 
sional Mi type will get a dozen! This expresses the truth that, 
for example, careful people do have accidents and careless people 
do go accident-free. Bather what we mean by “careful” and 
“careless” are expected averages, mi, m 2 , and m*. 

Again the m's and M's must be solved for as unobservables, 
and for this reason we use the minimum necessary to fit the data, 
here three, so that, with the names of the types standing for their 
respective proportions of the population, 

Mi +M S + M, = 1 (<*) 

Illustrative are the solutions we get for the radio data, roughly 


Mi = .70 Mi = .25 M t = .05 

mi * 4 mi = 12 m ’ = 


On the left is a large group of “general public” with moderate 
exposure, in the center a smaller group of 'Tans” Kith much .ex- 
posure, and on the right a very few "gluttons; for tins fcre- T > 
‘mil of exposure, what the exposure event js, *s a theoretic 
Idea but in the case of our example, there is independent rendenee 

that it rou-hly parallels the number of different wcclcnds people 
ted he”d the radio sen-ice in the half a year or so „ had been 
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running. Because of the latter limits, the r», estimate is suspect. 
A note explains a different process probably at tvotk there. 


c. The Combined Model 

The two models now go together in a complementary wa V* 
For, the Poisson process gives the exposure, but not its outcome. 
The earlier binomial process for learning alternatives gives the 
outcome, but the exposure must be supplied. Within one homoge- 
nous group, Af, the two now combine happily, in either of two 
forms for the occurrence of alternative i, 

P (z and f) = <r" ~ (i - g<*) (“Tandem”) (?) 

P (t, x times) = e~ mp ‘ (“Compound”) ( 8 ) 

where the notation on the left means in the upper case, “the prob- 
ability of x exposures and i occurs on any of them,” while in the 
lower case it is, “the probability that i occurs x times.” 

The latter is a repetition concept that would be important in 
learning problems; formally, it is the “compound” Poisson proc- 
ess. The other form on the upper row tells whether the alternative 
occurs at all. Because of its unorthodox form, we dub it the 
“tandem” combination; but it incorporates the same assump- 
tions, and we use the two forms interchangeably as one model. 

Consider the so-called “zero” term of the compound Poisson, 
the probability that alternative i will not occur at all. In our 


6. The mam reason it takes so roach exposure to reprodaoe what Af* 
people report knowing (seven or eight of eight alternatives) is that in this 
model each exposure event is independent of the previous ones and thus 
10 — the same alternatives keep occurring that 

nAf*Vnr.w - 0W r , a |., eF *han 'he last one or two small items they did 
f . ' , m Tca \hfe, Aft-type people are shut-ins and the like who 

SEXSwSf®* ° ot ,l a , < f lscrete even's hut in great serial blocs; for exani- 
nnnranrlA-nl. omtor ah weekend, in which case the stimulus items occur 
(but ^nouncers come on in a serial schedule 

(but see also Note 17 for defects in the data). 
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model It IS, substituting the mp, of expression (8) above for the 
m of expression (3), as follows; 

P (i, 0 times) = M -f- (9) 

where we now show the complete version for three different M 
groups and make the essential assumption that p, is the same in 
all groups. This expression (9) is crucial in estimating parameters, 
for it is equivalent to an easily observed quantity, <?„ or the pro- 
portion who have not learned the alternative (for example, as 
determined in a survey after the period in question). Unfortu- 
nately, expression (9) cannot be solved explicitly in this form, 
and it is convenient to find special situations in which only one 
of the groups of terms on the right is effectively not zero. The 
Technical Note shows that, if we define £*,,* as the observed fail- 
ure to know any of alternatives h, i, j, and k, this observed quan- 
tity is equivalent to 

Qh,,k = -f • • • (10) 

where we indicate on the far right that, in theory, there would 
be additional terms analogous to the first (which gives the con- 
tribution only of the lightly exposed, or Af u group); hut these 
other terms, in a special case, can he neglected as virtually zero. 

The case we take for solutions concerns the top few alternatives, 
who are known to nearly a majority of all kinds of people. Thus 
not knowing any of the top three or four, the "obvious" alterna- 
tives, is scarcely expectable of the “fans” in M t or the “gluttons” 
in M s . A few fans, who might still be expected to be so ignorant, 
are what are neglected on the right above. Other simplifying 
assumptions would suit other data, hut this will certainly he « 
common one (indicated when a single Poisson will fit lower hut 
not higher ranjes of knowledge, the case here). 

If so taking every combination of items appropriate to 
simplications like (10), converting to naturo) logarithms, 

log Q mA - log Mi + m t = mtipq.-q^k W 
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Errsrc',s,'r”'T * •»— >• «. .«■ 

lions suitably chosen w ’ It? rCSU " S ° f ‘"° 6uch 6ub 'i“- 
has the convenient form 0fm ° rall ° ° f tIl0S0 ’ in turn > t,lat 


v '-‘ *0o Vixk = ff< 


(12) 


\ arc detc ™ incd by ,oga - 

approximations, which must be pract, ' e - t l>«sc E‘ve only first 

mathematical reader is refemd InT'r llcrat!vc] >’; and the 
need for more efficient T^”'' 031 N ° lC f ° r lha 

=r ^ rstr 

P^SSSS^’StzSii-s 

have to be motivated by a serkmT ? Ehown; but one would 
o caleul ate the great number of “e aPP ' ,Cation ' ™Portant data, 

Uon r: 8eat f0rmiUas «quire P end ” S 3,1,1 co ”hinations 
t.on ( whlch seems hope 4 re w Pendmg mathematical simplifica- 

It So “ Simpler “d more Cir” ? r , eSeDt hlastrative pur- 

matieXtd 8 *° 8W tha 

31 readera - namely, to fit ou ‘ r J model for nonmathe- 

1- A sample of x 000 “ n '"""““Pi*: 
numbers of Af. . 1 / People was divided ; n f n 

2 q; r *» 8nd Af, resnpnti* 1 aed nito our estimated 

estimatedToLeM 2 an and6- t!eS ° f i Pe ° P ' e ' 

CWD " ~ 

‘"otrt? " “ £ the .~ * of 
ether a - 
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Table 2 

Proportion of Population The Koow AIttroatiro i „i , s j» 
Total - rih and i)< 


And Know 
Alternative i 

1- Brinkley: 

2. Gallop: 

3. Downs: 


12 3 

Actual; .062 .115 .125 
Theory: .064 . 094 .123 
Actual: .038 .101 .100 
Theory: .040 . 091 .098 
Actual: .038 . 058 .101 
Theory; .033 . 061 .074 


Total known, * 

* 5 6 7 8 

.105 .018 .024 .019 .033 
.093 . 059 . 037 . 020 . 032 
.081 .013 . 029 . 019 . 033 
.091 .058 . 032 . 020 . 032 
.076 .029 .014 .019 .033 
.074 . 011 .038 . 0 20 . 032 


4. Blair: 

Actual: . 034 

.062 

.057 

.076 

.034 

.015 

.014 

.033 


Theory: .026 

.052 

.065 

.066 

.045 

036 

.020 

.032 

5. Brandt: 

Actual: .010 

.048 

.077 

.043 

.029 

.014 

.014 

.033 


Theory: .016 

.040 

.043 

.054 

.036 

.029 

.018 

.032 

6. Collins: 

Actual: .010 

.029 

.024 

.033 

.029 

.024 

.019 

.033 


Theory: .009 

.030 

.038 

.037 

.028 

.021 

.017 

.032 

7. Russell: 

Actual: .00 5 

.019 

.034 

.029 

.038 

0 29 

.014 

.033 


Theory: . 015 

.027 

.032 

.029 

.022 

.018 

.012 

.032 

8. Hamilton: Actual; .005 

.010 . 

.029 . 

.053 

.014 

.024 . 

.014 

.033 


Theory; . 011 . 

019 . 

022 . 

024 

,021 . 

.023 . 

013 . 

.032 


a. The tslla entry i »P (* and i} referred to later. U>e probability that* altrraa tiro are 
known and these include i. A' is 209, actant, 1,000 theory (Moots Carlo?. 


whether a random number fell within an interval defining its 
probability. 7 


These procedures (in a computer) would be more convenient 
when n is significantly greater than about 10 alternatives. It turns 

7. We have not emphasized the assumption made erplidt here that the 
outcomes, for example, the items of information, occur independently of one 
another. For, this is but one version of the model. Other versions would he 
appropriate to different applications, for example, one mightwant the out- 
cornea to be mutually exclusive in any one exposure event. The last would 
reolace procedure 3 above with the drawn? of a single random numher tnsc 
would identify which alternative occurred. (As John Gilbert tainted, this 
leads to different results (or m small, for example. m u virtually the same to 
m large such « «.-) <>«r independence assumption simply ha PP«* * ** 
the one for which parameter solutions have been developed thus far. 
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— S 0 C “- 7 ld “ot«a..y have been less lime- 

the explicit expressions of the Tcd.nicdNot T" "" 
intuitive Monte Carlo data in n . ISotc : hut wc use the 
the formidable-looking notation ” "T ^ “ S i,luslration that 
practical use. “ 0n 13 onI y ‘hat and is no liar to 

serious work on the mlthemaUctf™! 1 ”. 811 - 011 proce . durcs > P rior to 
tive (measurement) model is iHusf 'i'“ ° f tIli3 as nn indu °- 
maining text, we deal withitd, d “ Tab,e 2 - In the re- 
“ S dcduc “ va implications as a theory. 

2. the theory OF POPULAIHTy 

Particular model mdyel'splTk 1IlC implioa ‘ ions > of « 

generally (that U, any £ U,c , theory of popularity 

nuhr eS ' 11 13 true this model is annr P ° PU W rCno ™ or pubIic 
f “ b '“ eXp , 03ure to the alternatives L Pnate ° n ' y t0 cases where 
or example, as publicity is i n b J 13 * m Porlant in popularity, 
he music is f or the "top en“ E**"* rank mgs, exposure to 
he implications to follow, however” 8 ’ ^ ^ Af,or ““S 
the elem” 7 Se<IUeil “s could be 1 rCadere wil! that 
ex P0s r 17 mechanisms wouIdT, T ° tber cases where 

wo P rn o e r P e rOCeS ? ab °«- Evld~ V ^ * the — - ‘he 

Thus ther X ^ mp e ’ from that i n small ** generaIlt y from other 

sceud’s tt 13 Pr ° mise of a generanf be discussed. 

at^i^-P^uiarmu^^tt^ 


The ideas that th 
eion are given below undewtlm rubrics of (a/" ^ » d -us- 

to Acl “ all y- we have nnf , , natural weighting,” 

^ ed ">* TecImhS' N *t‘ m Motion 
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„ , ” ( c ) a naturally-occurring form of 

(b) -natural n'onopoly. O,^ ,. naturaldistributio n3” others 
“double jeopardy, an ■ O The word "natural" means not 
have found m P°P'‘' ari y d ; huma ns intervene with more 
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v uuiocior 

following way. Those nennlo am P c of ‘ lie radio data— in the 

eight) are first counted. They arc^li n ° W a,( allenla tivcs 0ierc 
bar, the bar portraying the oronn f °'™r ° l th<! bottom of ca ch 
alternative. Notice in Figure 2 thatlh pco ^ e "ho know each 
know all eight makes no d.fferet e onT^ wh ° 

popularity, or here to its relative , aIlcraa ‘>ve , s relative 

same increment to every other altcrnT’ CC “ USC th ° y eive thc 
same is true when we add those £"?? “ WC "' VirlUaUy lhe 
bar concerned, who know six or ’ r “ crem ent to each 
What good is an increment to some ah ° f * ^ C ' 8hl nller natives. 
the people who bj tat Tl' •’ raIat!va '“own 

other alternatives as weU? " A vote for IT 7 "' most of aU ‘ho 

petitor is no vote at all.” As Fimi •> u ^ a VOle for ra y com- 
^.‘he increment original ^0 ^'^ " ^ ^ ™ 
2? . 0r “ ot her applieafiot” ho t W few aI ‘er- 
hat the increment in renown or cW h °° SC fcw “'‘emalives, 

horn making ^s or eight diremorn, ^Te- 

are adding tHwh “““ they do ^^t. e To°e^r wei S h t 

a previous tally that Ch ° !Ce ° f Native f 'JSEZZ 

8 bUtoae eboiceofone al- 
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• i (,] - i < n (Jig denominator and only 1 t° 
ternative alone adds 1 ^to “ f „ ;t Thus , different people 

numerator Its wcghtrs 1/1. ora ^ , given 0M , 

to each^ubcholcc* relative increments of. respectively, 


1 1 1 
V 2* 3' 


The reader for whom this is m Ww< wh o S e notation 
sponding formal result m expreS ^‘ , (i ■■ re nown or popularity, 

is as follows. Let the measure of relativ 

the “tally” shown above, be 


p ■ „ relative renown 

l P ‘ 

. has of all instances 


of knowing or 


or the share this alternative 
choosing. Then let 

p (K = H ” probability^ 

» babi ,ity* are known and these include. 

P (ft and i) - probability 

To derive the result discussed above, note 

P (k and iL 

^ p (£ and i) 

i9 the share that I fi^otaL^ can 

^."dby— r 


these shares 
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people involved in each: 


= P (A = I) p 0 and Q 
Z P ‘ X * d and 0 

+ P (A = 2) -L ^ nnd Q 

" *r (13; 

2,P(2 and i) 

where the series continues over all lit, 
weights in the series p ft' - Mow, a typical one of the 

’ ( ~ *)• can be rewritten 

n t P « and 0 

be ^ (H) 

>n«i S divitoTChV* in^ee's n r ber ° f insl ™“* of >™w- 

th! " ° r pe °P le involved III PCr . P " S0D ! « group gives 
weight in a typical term of ' (13^ ^^^" UtuUo 8 this for 

X P ft and i) 1 

... 

( X P ft and i) 

a simple ^ um 3 . ^ Cancel “ all such terms. So relative 

• rei ative renown is 

= Pftjmdi) p 

V T 4- - ^ a n d j) p /o . _ 

V P, 1 2 + CiiandJ) 

<-1 3 + * * • 


' X P ft and i) 1 

*2i ' k 


( 15 ) 
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The weight for each term in this sum, 1/k d ™“ lsheS 

idly in the first few terms, 1.00, 0.50, ^ atte ’ r ' So , consider 

usually these very first ^ k „ owIedge (n^iber 

.I-- -**•*■*'■- 

“■its rs» 1 - “ 

1/2, means by definition that ^th „ r alternatives 

only one or two of all the n more the weight given to 

others know. The less t eyk ^ whcn a procedure adopte 
each thing they do know. T political parties hap- 

by dissenting stockholders and “'" renow n, it is not the 
pens naturally,” as it does ^ ® Me beln g given maximum 

choices of an intense minor y marg i M l to a field. 

by subtraction: j k -\ ( 16 ) 

t -l =z -~k~ 

. - the potential weight 

The right 

p^tlHhat it is a ^“^Soparticipete most and thus 
like weighted most, those o ^ who 

know most. . one consolation, no lbcy inow 

It would seem ^ bll0 w or choose, b ’ lo m orc 

dilute the weight of wl their diluted » choose 

or choose “too much, - ^ ^ thal tl , 0 se who knot 
alternatives. For v"?«w, 

value 


tenirti** A( j c ; n some c* 15 '- • . j viewer. 

value judgment that the rfS’.eigMrf 


crually — 

nd chUdren. 
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“jf 11 in ~‘. »J* Process is 
would not ~ 1 7" y differenl “'Natives. Therefore, 

Actually, even if 60 thb ™ mT "I* 1 in to,< * * 0/*) - 1? 
seller rankings, sav’ if the l-o ! ""f consolQtion in the best- 
who buys 100 books a year hid thl* 1 Cnl ° f ' UITenl Iitcra lure, 
who casually buys as a Mi ’.l d * h 6ame wc,ghl 05 somebody 
about all year. Unfortunately ^ °. n ' y b °° k b ° llas hcard 
that, although we can onlv b , s ' tuatlon «*"» worse than 

Consider thl reSi” ^^ ** f0r ™> foment. 

their shares of renown: bctween two alternatives in 


3 ( k and i) - p {k Md o, 1 
k 


1 

consider thVeTmia^ft® Bu ™ (15) for eaeb. Next 

person; *>• to amve at the contribution per 

Ken,...,,, . i k) J* (18) 




A. = A) i (1! 

ext, recaU from elementary probability that 

^Pii*yl ikmii) ~ P(K ^ k)P(i » d' 

-tjd are k lowing i, if A i 

information ; 6S *— 0 am ong 

P ( i:kl 


( 20 ) 
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Now consider on analogous expression for *""1 

P (i;k + 1) = p (■*) + “* (2D 

PUJt + V= p W> +a, + l ‘ 

where «■ and is are positive “^'X’thatV+ “are know. 

fact developed in the next sec » » ^ alter native, j, increases 

tional probabUity of kn ®^[ f • increments in k. 19 
even more than the probably of , oMain M expression 

Therefore, if we substitute * + ”° k + i alternatives, 

issxsssasss.rs* 

* +1 pmzisrn^ < 22) 

= F+T 

. ^5 than £ 

The last row ?“g= S « ‘ 

where * is sm “ , ho fact or 6», parUcul" H ^ ^a who 
is usually smalle T ^ the eJorn pl e earlier than 

tc=Scsisss= :i - - r’‘ 
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b - Natural Monopoly 

-ife t^Vo'r; 1 ^ but fost “ nsidcr ■» 

agam in the empirical studv of H t ,“ n!l:d “ P 0vcr nnd over 
nition that the mass medium / T aadlcnces - II « true by defi- 
tion is the one that has recruited" m^ ^ lhc , most P°P uIor “ttrac- 
»t° its audience, in raw numbers hZY° P ° f ° Im0st a11 l »P“ 
it should also be found to have’ t J ‘ Cr 5 6cems no re “son that 
fraction 0 r its own audience— an d r t? rUltcd th8 grealest f c] ative 
tionately in raw numbers-from d h “ S mmy more thon Pr°P°r- 
Technically, this is the type of” ”""? PC ° P,I! of a certain type. 
med,a covering the same topic for T ^ reachcd by thc olher 
c*reula tl0 n of mass media- bu^bv tw 7 ^ th ° "“ da Plicated” 
'“fupheated by other ma eridtn !h faCt ~ lhat an audience is 
a-ts of people who carc £ ,al ™ «>e same topic-means it con- 
the topic „ r follow multip, e out multiple information on 

, , For e ®mple, hr Table 3 I T . “ this d °main. 
arity (circulation) of fi ve j, ' ow the ranks in over-all popu- 
Thjm beside each one is ^ “^IWden type magazLs » 

house OP a rti0n0fHssu bscS,em wh T 6 as to 

house-and-garden magazine! d ° not aubscribe to any olher 
terested in the ho„se-S^“ to people especially Z 

ateTbm “ Cl ? »»H«» that J tW ° OT three - De - 

“"“'i™ to!°ort rele °, d to a ““'r“ fully in 

. needed ° n tte " «" ‘be 



?£% -»Pub 

vue * in revi3ioi 
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tailed results summarized ^“’u" " 
popular magazine gets not °“ y m “ r h fi H but a dispnpor- 
otherwise marginal ^“^^“’ntsalmady larger 
lionate share of its audience ( o Je> 

circulation) consists of just such nl “ e ^° t0 me dia circu- 
Thc phenomenon has no ""“oncerning interest 
lation, however, as other examples m 

Table 3 

. r Alternative amt I * 9 t® nk * n 

Rank tn Sire of To.al t' 1 "'"**"" 

Ability to Reach People Least Bsnk of 

Rank of Broadcasts by: 


Rank of 

nonso-and-Gardcn- 

Type Magarinea by 


Relative 

proportion 

ToUl _ “"V, 


Rank of 

Editonal-P*S* Columns 
and Feature* by: 


> it. Sue 

Total , * Following 

“TSS" d“wb„J 


Relative 

Proporti 0 " ToUl 

»*r .ss 

Are Uf* 

Reader* of n „ 

Editorial Pag" g 

Generally ltUM ‘ 


Rank of 

Sports Broadcast, by: 

Bela tire 
proportion or 
Thoae Inter- 
Total «»• iQ Th " 

gz siss 

Interest fa M<-| 

„ popular Sport 


16 

17 
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'2T*T 7 “ Seri ° US news P a P cr editorials also show. The data 

"to “ , C hTc C d r m , elr0r,S 10 «* m ° rC ° f To 

SI A "tv P T S 10 S '° P and raad 01 l«*t somc- 
tion appealed to suchTo “7 7 ° Ut whal Eorl of nttrac- 

appeal, each eristin- rCadera i As 0 meas ure 0 f such 

to the proportion of it j ° edltor ' a ' P a ges was ranked as 
not read P ffi uch X on T "T™ fr ™ -ho did 
the most popular items reen 11 lurne<1 out not only that 

numbers, but also that a ere ! * T™ 1 m ° rC 6Ucl1 rca<1 ors in row 
item’s already greater numb" 1 V retd” 01 "” 1 ^ ^ ° P ° PU ' ar 
among those people who had the leastt? "?• recru,ted from 
on the editorial pages. The ^Z CSl m an i -thin g else 

least interested in sports generally* CXamp,e “ “alogous: those 
already larger audience interested in ,T pro P ortion of thc 
If this situation existed for , thc . 11)051 P°P u lar sport, 
would be a particularly unha ° m ° O ot ca lly inherent reason, it 

alternatives would have, in additfr, 1 ? 111 ,' f ° r the n ’ ost P°P“lar 

of Popularity itself, . ° ^ nUmC ™ al «I™‘ age 

least informed about this’class of ,. m0n0po ^ am ong the people 
a position to defend themselves aL .T ^ Md lhus least “ 
example, readers of the most p®™ 51 abus « s of popularity. For 
S® U ° nately the peopie wh 7 “ ne , KSpapers ™nld be dis- 
-thtl recounts of ofer n *°™ “ sula ‘od from comparisons 

5eemS “escapable, let us 
7 * n0W read: ° f ™° a in the above 

S? kn ° W OT ohoose few 7 U “ l mosl monopolizes 
X n7"Z alternative. For , ”: r ,f ernat!vea * before the 

(XZTZ 0t Amative! wa reca “ ° nIy that ‘ ha rela- 
StTeach? ? th0 population W Z ° ? e«>ups 

ohTe few c n Un ' qUene53 ’ a monopl at,Ve fc “° re P°Pular be- 
fa- competitors, P ° Iy ’ ^“ng those who know or 
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Thus, the undupHcated-aiidience “ to J ot her 

studies is simply the natural weig why j 0 ctr lain alter- 

guise; but it does demand new exp a ^st place? That is, 

natives have the advantage, ot ers n » ro ore ra ndom 

why are the weightier choices of margma peop 

with respect to the different te [ n& 1 _ nran dom pattern whereby 

Table 4 iUustrates the distinct y Brink]eyf Gallop, and 

top items — in our radio atetra *“' ®Twho know least 
Downs — dominate much m ” e a dala B repro duce the same from 
than among others. Monte ar not invent behaviors 

the model, and its logic reveals why on I y the popular, 

explanations such as, result in the natural 

Instead, there are two simpler origins o! 
spread of information. . mat ; c heterogeneity in t e P 

The first source s the systematic^ ^ tbe *r 

lation, that is, Mb M >’ W> ' ' ' xanl ple, one not being j ' t 
native at any one — “aller chance of 
much publicity has smalfe if ' altcr natives, that 

Z&Stt*”**-*" 1 * 

T ““' 4 . are At! Iu»t«" CM of 

_ Alternatives Are 
Share That the Alternatives 

. Th-* wwa 


Knowing* *» * 
no alternative 

wo alternative 3 
lirce alternatives 
our alternative 9 
ive alternative 9 

x alternatives 
;v en alternatives 
Ight alternatives 

i TK !,n:c ?' 


Kno«‘“b 

„ of All Known That 
portion of AU n DoW n. 
Brinkley. GaUop. 


Actual 

.68 

.62 

.60 

.53 

.45 

.39 


The® 1 ?* 


.64 

.59 

.60 

.55 

.51 

.46 

.43 

.38 


(A"*) 

(«) ci*> 

( 46 ) <» 7 

(»> PfJJ 

(S 6 ) (!■” 

( 11 ) ( 65 ) 

( 6 ) P»> 
(4) C° 

(7) 0 ! > 


■ 3S 
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learned only by people in the groups heavily exposed to the topic, 
here flf* and Mi. Table 5 below gives the expected proportion of 
each alternative’s following recruited from the different M groups, 
easily calculated from a formula shown in Table 5. (Monte Carlo 
data are also shown as a check on them.) The weaker alternatives 
Tabic 5 


Expected Share of Each Alternative*# Following Recruited Front 
Mi, Mt , and Jlf* Groups 


Brinkley 

Calculated* 
Monte Carlo 
Gallop 

Calculated 
Monte Carlo 
Down* 

Calculated 
Monte Carlo 
Blair 

Calculated 
Monte Carlo 
Brandt 

Calculated 
Monte Carlo 
Cotlins 

Calculated 
Monte Carlo 
Russell 

Calculated 
Monte Carlo 
Hamilton 
Calculated 
Monte Carlo 


Tbo*e Who Know It Are* 


Mi 


.S3 

.S3 

.50 

.53 

.48 

.49 

.47 

.47 

.45 

.43 

.40 

.41 

.40 

.45 

.39 

.33 


Mt 


.37 

.37 

.39 

.36 


.39 

.38 

.39 

.38 

.39 

.39 

.38 

.37 

.38 

.34 

.38 

.36 


Mi 


.10 

.10 

.11 

.11 

.13 

.13 

.14 

.15 

.16 

.18 

.21 

.22 

.22 

.21 

.23 

.25 
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are heavily dependent on the Mi ! fans t0 know a 

renown ; but if such heavy expos exposure are learning 

given alternative, people who get ^ restauia nt that is 

all the other alternatives as well. . is unfor tunateIy 

known only to the connoisseur, res taurant in town too. 

known to the man who knows tbe popular but not 

The second origin of the tLe ill-informed occurs 

the unpopular alternative to tnoimp mlical probabilities of ex- 
within a homogeneous group «■ acciien t. As a Pots*® 

posure in theory. It spea l, no accident 

process predicts, ho "’ ever, , h “ i ,' 0 od theoretic chances, as ■/ 

Many people’s exposure is, de J B at son) e X amount far 

■’aborted.” It stops for , chaD “ t ial. Now, the shar ^ 

less than average, much less f pledge or choices f 

a given alternative will have of ^ y exposure they do ge 
people depends sc ™'"J e of alternative i « 
namely, the expecte (23) 


>ion opproaches u ^ e qual footing, for peoP] meqaA tor 
thus all altemati T bis silua t,on is ^ eJam . 

■xposure, X 1. end ent on P“ bllcl ^ ws e four times 

example, completely P o]terDa „ v e an ad™ # docs oro0 „ s 
pie, it gives the ® ^ ith minimum exposu 
as great a® on S P . exposure. i 1 etcrog cnelt ^ 

people with the “f Xaloae, without „ is l,cr 

number of altera 
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Table 6 

N “ mb " *-« When Item I I, 


Brinkley 

Gallop 

Downs 

Blair 

Brandi 

Collins 

Bussell 

Hamilton 


Known - £(*:;!) _ j. 

In E«d. Creep Seporedy 

M, Wojbwd 

At enre 


1.7 

1.8 
1.8 
1.9 
2.0 
2.0 
1.9 
2.1 


3.0 
3.2 
3 3 
3.4 

3.4 

3.5 

3.6 


6.5 

6.5 

6.5 

6.5 

6.6 
6.6 
6.8 
6.7 


3.0 

3.2 

3.4 
3.6 

3.5 
3.9 


Aetna! 

Data 


2.7 

2.8 

2.9 

3.1 

3.8 

3.9 

4.1 


o.y 4.1 

-re*. Trehmal New. op -hid. 

no not ton “it • *- 7:9 ' XM >. S ins. 1.7K 3 *re”/n'S’’‘?* U "mrenbon. 

• • -y. <-Q->3. wbo-vf mogf p iT j cnt 

£«“*• n™°C'oI h c “p“« 0 7. C, ! ng 0De ' 1 iUelr - « have 
f <*:0 - l.Thisisshownse^ 7 r °™ " hcn *' * known, 
" The sy.tematiXVe^ for each alternative in each 
th f ‘OP alternatives ^17 COm f lili ™ alternatives 
emni ' i °' " ^ lm ea ch M °’™ holds, is theoretically 

tUs w^la ^’ these »e Mome r Se , Para ’ eIy - for ,hc 

« would be tedious but not “77!° dala = hut a note shows 

the we l 11 can he shown that the " IVC t0 caIcu,ale exactly.)” 
«» ,* alternatives ar e a ‘ “““Pefe tendency- hat 

LteTth their weai , est Md ^4 - 1 

heterogeneity “^ P , p!ly reinforcinTXsI^T 7 bta ~ 

hatalsoofftt 1 Vatioa seek out T 0Dly ° f (a) the 

—Sratrs: 

U “ equence “ aith - case: a 

,0 * eiPre3Sioa (70) in the 


Technical Note. 
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Double Jeopardy 

. A “fiWfarity called to tiie writer’s attention hy Jack Landis’ 
intensive analyses of it, originally arose as a methodological 
puzzle. 14 For example, when one takes a poll of the relative ap- 
peal of movie stars or television talent, as Gallup does regularly, 
one can only ask “like-dislike” questions about a given attrac- 
tion among people who are familiar with that attraction. The 
puzzling result in question is that (a) the larger the proportion 
of the people who are nol familiar with this alternative, then (b) 
the less likely are those in the subsample who are familiar with 
it to like it especially. This seems absurd. The number of other 
people who have not yet become familiar with an alternative 
should have nothing to do with whether or not those who have 
become familiar with it like it. This result is so dependable that 
it requires a correction, whereby the conditional probability that 
people who know an alternative will like it must be compared 
with a "par” appropriate for its particular level of over-all renown 
or lack of renown — the less renown, the less the probability, if 
known, of being (especially) liked. 

Two sets of our own data provide convenient illustration in 
Table 7. The first consists of the familiar radio example. The 
previous data used above were answers when people in the survey 
were asked to pick out personalities whom they knew from a list 
(not only the list of announcers we have been using here but of 
the celebrity talent on the same NBC service). Next, the inter- 
viewer requested.* 


Now I’ll read back through the ones you’ve listened to, you tell 
me any you especially like , . . 

Ti ft. unpublished work at the National Broadcasts* Cwwr 
r ‘"i" „ Joe. Landis has trace worked out erplanatwns for the 
X *• bad opportune « to 

Smke thSnnecUoa to the present *ene«J ^deration*. 
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tinSheVL n tlf St ,. W! " S ' LUI Cl ’ 00s!ns - Wc ™t dis- 

points would apply to eilher°knr7T Sly ’ b , CCaU50 lhe forc E oin E 

is a diirerencorL.; 7 l orcllo,ccs - But now there 

alternative P, Then kTtl ° C ° t,l<! - proportion wI ‘o know the 
only those) who furth r „n w Pr 7 POr ‘.r °. f tI,0M p “P'o (»" d of 
conditional probability, P (C^P)* Th^A olt ®™ at!ve bc the 

Only implicitly as 1 he tncans choice,” here 

“like best” or “prefer ” and • or applications it is explicitly 
lively, for exam^t 5? *”7“ <*°°» Ac- 
tives one knows. y ‘ dec,d<! amon S the altcraa- 

real life, p t i le h . y Table 7 for the sequel. In 

native, is not usually what is I!," °" knowin 8 the alter- 

the proportion of the whole no 1 7' Ralllcr ’ the observable is 
the alternative. But, in ot l '° n ’ CaU (0). that chooses 

our data, as we now formally assume, 

that is, choices of ^ P ^ ( 24 1 

who know it. For examp e^Z, "r reCndted ° nly frora those 

ohoose the ”best three’ ■ cmk ■' DeW8pap « ™« osked to 

f y:but we find from othec dZ Z 5 V” Paper ’ ™condition- 

os best an alternative he did„ ot “ that ”° ««• ohose 

is p WI1 i ltl |3 able l aIso ' As with our rarl^ 1 ": 56 data 0D comics are 
farni’- 7 comics data the nron I- ° data ’ tbe d 131 column 
famihar wrth the comic. The n the 7°° Wh ° read aad thus are 

Zn r Z arlable "“'-hidepenZT alar ; ^ for now the point 
Z -*S|L“ the Phe oomeno n Zt L ^ S “ the ** two^ol- 
Js ° Uble Jeopardy." " that hnndis noted and that we 

reviewej^f, *** from a lg47 , 

B “—hiP Survey” aIso 
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R0n u'is “douh!e"” b ,l° r . ,cssc>kno '™ alternative. The rca- 
that such an hr - hl3 , : ° n t0p ° f 1,10 inilial disadvantage (1) 
who therefore mimT? nUe ™ 0tivc is unknown to many people, 
(2) that the few r, °i C '?° Se * 1 ’ tllcre is 0 6ec °nd disadvantage 

Others. This can be seen t, p portl ° notc, y as well as they do 
each example in Table 7 > T f 0mparu ’ B tIle first two columns of 
not be independent funliie rCDSOn thcse tw0 6 ' l0u ld 

the fct twoh but th ev„‘n ^' rd C ° ,umn ’ which Spends on 
lated sharply in the way both falcon tf? d ' Sad ™ ntaEC3 are com ' 
This correlation has “ the same lesser alternatives, 

usually reassure ourse'lves aho^th^ T-’ 0 " 8 60Cia ' ly • f ° r W0 
laxity by believing the contrary tv ™ rairness °f mass popu- 
obscure alternative is at least 7m," C °”j °' C ° Ursc,lvcs ‘hat the 
know it; for example, the out-oniT 6 ™ 1611 by tllc P c °P ,e who do 
to those who W i. That tiTetr ay b °.° k * « least „ delight 
reversals in the comics data th * appen is visible in occasional 
merit... Otherwise, however th e n T W Were due ‘° special 
opposite direction, with the’ two a n eXpected result is in the 
3P 0ne “ th<! ramC P,accs - fcadvaataEas doubling up un- 

known ^a Me it lacS' merit' UUkl'T' aIlernativ o b lesser 
af fikmg” as weU . True _ Th» lack then shows up as a lack 

and, C ind ner j al i 3rplanation ‘bat require 6 8UEgests a simpler and 
and, mdeed, has unfortunate Sr ,° assu ”PHon about merit 

=,t; 
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the one that becomes known to the of people who, in m a luns 
choices, know little else to c oose r ^ ^j y tautological, in the 

comic-strip example. In three comics tended 

ses that the people who reaJon'yt- ^ . md , ie 

disproportionately to read ’ .. BIon die" and ' Dick 

like (Indeed, rich * read by cornice fans 

Tracy” their relative populmty ov = |e wbo rea d (know) only 
only.) When, however, the lor P p „ best three ” then what 
two or three are " th at lor any alternative 

k known in total, is 




( 25 ) 


3 as in the case of 

Many real-life ^ restaurant to £ ‘ faslnnce , 

example, we era b obout rest0 „ r ants hen * - =• 

we are uninformed po pular ones m tb ba bilities 

only the two most alternatives **£ ^ prob . 

and these popular Q the other hand, now other 

ot i of being °“ * ernati ves, for ‘ who knows, 



smaller re^« *“ T the area is the one w ° hc i«»! an 

say. 10 restanren's m^ ms ^ hegtvre . ^ 

bvious ones, but of betog chosen, in wb0> mowing 

ve«ge “[“fore known to the kind of any one, 

otives, then. dl[ ; 0 nal probob ) 

> (C,d’d “ C ' K ' 
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Jr;:t::r ; : here tiie . choic ° is s!mp, y “■**«" -nen»um 

number c In 011.^° reStr,ct, ° n tbat everyone clioose the same 
vaatage for the 7 ' ‘ herC W ° U ' d bc n ° ouloma ‘ ic 

st'rirL : tz ss 

other than the ratio ?,L5„ “ ' T ° U ' d be some defect 

that gives less publicised u “ a ™ p,c ’ B“o>no lack or merit— 
being liked when known ThCco'^ ^ 1CSSCr probabilit >’ of 
cases, hut the general res It • na uslon sur ely is so in some 

InTableatte^'^ik" ‘° th ° 

lated with the number of " ratbo announcers arc tabu- 

volved, that is, k - 1, held 00^^*™°'™ the peop,e 
accordingly the alternatives have TJ n Samp,cs eet tia y- on d 

attraction of the top alternatives ^ Br ° upcd: b “t ‘he special 
natives, in choices of the “like” c , oa3 P a ted with the lesser altcr- 
variety, disappears when the total 

Table 8 

t-tUns it Alternatives K„„ 

Held CnsutA” ' h ' ToUl1 Known Is 


Among People Who 
MOW in Total ft - 

«»= (only this on., 

Three 

Four 

Five 

Six 

Seven 

Eight (ail 0 r them) 


P <C "' P '’-n Wh ? ■» Alternative 
° K ‘ m »1 All InvUnc 


Brinkley 

Gallop 

.56 

.35 

-26 

.38 

.36 

.35 

.08 

<.S2)& 


Others 

.54 

.31 


.30 

.54 


(N — instances) 

(27) (13) 
(57) (35) 
(68) (46) 
(56) (49) 
(25) (30) 
(14) (22) 
(12) (16) 
(21) (35) 


r ( 24W 1 ■ 

r " - — o, „ 

” ta “ »• “* "*a -W «d stw , 



*°‘nral K posure m Mry r opuUtily , 

S,” r ;' to 51 ii;: “? person *■ ***« *» & wo 

riTt r 6 a,tera » ti ™ &* dwkUr better thae the 

date e , ' 6 T”' tle Prrf ’ ai,iWy ° f W <h there 

P y ° r Mtlras « li “%) varies systematically, „ot 
With the particular alternative, but with the number of competi- 
tors relative to which it is being judged. 

Therefore, with larger samples, some version of 


( 25 ) 

would probably turn out to he good theory for many “ liking ” 
data as well as the other cases where it (tautologically) is the ex- 
pected, for example, the comics and restaurants examples and 
in most legal voting (wherever c cannot vary with k). Recalling 
that the final choice or “like" vote as a proportion of the whole 
population is P(C,) «=> P, P(C,]P,), we can substitute to get 


P(G) -^Plttaddji (26) 

as the proportion of final choices expected in observed data. By 
coincidence it has the same logical form (except for the constant c) 


17. Tbe test is to solve P (C,;P,) ** c/kfor c. It averages! c - US for the 
top three alternatives in Table 8, c ■» 1.22 for tbe others, if we exclude the 
great weight Otherwise of tbe suspect data in k « 6 discussed below. (With 
tbe additional seven cases involved, the averages jump to e — J.S2 for the 
top three and c ** 1.30 for the others.) Tbe coefficient e is net a constant In 
these data; rather, it is larger in the middle ranges of 3 to 6 known. Out, 
except tor the crucial point that the advantages of the top 
pear when k is held constant, we do not develop this "choice" part of 
theory here. . 

Some technical evidence m Table 8 bearing on the dubiousness oi in. 
nu « 63 estimates earlier is that about half of the people who claimed they 
“knew all (eight) of them’’ now say they “like them all" or ‘ all hot . . . 

Interviewer failures that accept such global answers without 
be excluded in serious applications because of the great moment such ans 
can have in eolulhos; tor example, our m, case u a good (borvbk) extrop 
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“tl d at ^w"7 7° Wn 01 t,1C D,lcrnntivc s. the share the 
that renown ° f 8 1 “ stancca of knowing alternatives. Recall 
degree " U ? n,,li ” 9 *° l " C 

zttzzsr r y s 

Sion here for the final r.hn ^ * > at tllCr<! 19 0nal ° s m 1| > C expres- 
work— the greater ™ ccause SQmc mechanism is at 

lives occur Pet “ 10n present whenever lesser nltcrnn- 

lesser alternative in too distbet' 1115 ° f ^ disadvanla S C3 of thc 
is first of all in jeopardy in the Pr0CCSSCS * The Icsser alternative 
0 is very small for it when h * nUr JJ eralor _ of ( 26 ) above. P ( k and 
Of moderate knowledge evcramle i m “ nlnB fcw ordinary people 
the first place. The second V i ° of l k c alternative in 
top Of the first, is thatTht ^l.n CrUd in thc it come on 
the lesser alternative, that is ! i na „ Bet lo P C0 P' e who do know 
does become significant, ; t ; ’ ?“ ® an d 0 in the numerator 

W becomes large. (Indeed it • J . t ^ en t,lal ‘fie denominator 
known, this alternative is knowlTp man * th “ BS 

becomes a large whole number bv wh i™^’ ex P ression (26) k 
smaller than I is divided. Thi 3 ] * ™ h, ? h 8 smaI1 Probability much 
final c h 0 i ces that we call tw£ .*7““ the ““Petition for 
‘‘™ “ ‘fie mind of a pe rson ^,° W edgeability” or “sophistica- 


4 Nalural Di ^ibulio ns 

Flnnl!.. * . 


Finally, let u S turn « 

G zt" ty , da l a ’ f - exa°mpt a j"" distribati ° aa found i 
BaSrf d ,” thwS ‘obep4w,i' ShaPed distribution found h 
~ b, “ 


natural Expanse, and the Theory „/ Popularity [ HI 

our parity problem. 11 This is discussed beW, but the 
present theory bears more closely on another distribution that, 
, ™» b fl!?! ® widely pablkized, slows promise, fa worh by 
• Coleman and others, of being equally common in social affairs. 
And it is as puzzling as the d-shaped case was earlier why such 
a precise mathematical form should be “natural” in human data. 
It is an exponential distribution in the ratios between choices of 
successive alternatives down a ranking of such alternatives by the 
number of such choices (by popularity). Each tends to be a con- 
stant fraction of the previous one. 

l<et P (Ct) be the proportion choosing the ith alternative when 
the labeling is now that i is the ith-ranking alternative in a popu- 
larity order, 1, 2, . . . , i, i + I, . . . , n, by P (Q, that is, by 
the numbers of final choices of each. And let P (CUi) be the pro- 
portion choosing the next-ranked alternative. Then the relation- 
ship tends toward, 


P (Of x) ; 
P(C.) 


constant (t = 1, 2, 3, 


, n) 


That choices of each are a constant fraction of choices of the next 
is a sort of null tendency that emerges in averages: extreme ranks 
like 1 and 2 are subject to much variability. (And data on un- 
popular alternatives below the most successful n of them — for ex- 
ample, below the “top ten” or “best” sellers— are seldom reported 
and thus Jess certain.) 

This result favors the top alternatives, for the frequencies of 
choice of successively Jess popular alternatives fall off, not lin- 
early, but rapidly at first. For, the falloff is a constant fraction 
of the next higher alternative, and thus the relative advantages 


IS. Tie reguhrilyh ipiotim is not * i**M bftwenn 
choices, as in on, casa. but in tha munlyr of .*,*.1.1 m»" ; 
numbor of choices or more th.c , ecrl.in ncmir'Sa iUSm. 

Class of Stew Dijlribulion Functions, mtlcJ'l, £r 
tv;w i o?7) Thin naoer gives numerous references, ana tne niaiwnmicw 
Sff Send ,b” S*. „ lbs limit of Vole’s birth sni *.» 
of biological species. 
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(differen.es) are largest at the top. Or. going up, the higher one 
goes, the greater the increments at each step 

tended ^ VT** ? ^ choiccs Toble 7 > ^Hcr, 

choices bv re 15 l™' ' u rca<Icr can Mc the 6harp rise of top 
aveZs of Z^ E £ C °' Umn - C ° leman fi " ds il in 
metric cho ct .* cT ^ St ' 5C,Ung b00ks > *° p >* tones, and socio- 
Xey of TaXn^ D ** * in data on fre- 

the flow of remarks.*" 01 * *” Sma Er0ups ’ “ form of popularity in 

result! On^biTleft'orc !h' modeI ,cnds towai 'd this same 
proportion who L ow of ^ *5“ ^ * * - the 

•“early related, that is not them, t ‘ USlrate thcs « Proportions 
diagram to the ri"ht the , C . VCS cx Ponential. In the next 

^rved, hut now what is plottedTp (S £ ?! ^5““*^. 5? 
liking or choosin«> the altemaf 0r probability of 

-ditiona, ehoic« th “ , S^r o kaOW8 “■ ^ *»“• 

double-jeopardy" result whereby ‘’ ® r reno ’™’ tlm being the 

chosen by those who know them 5 , h CSSer ^ oym less 

*-• ~ ... »- ::sx;,rr' 

p (C.) = P<P(CrJ>,) 

the first two sets of f Pf > 

Of final Choices that arTreporteT muU ‘ pUed to Produce the kind 
like. As plotted ou the rigid & 33 ^ es of b «l-sellers and the 
‘rant, on of final choices' ’fLrf P !n Ct ^ a nonlinear dis- 
ample, .8 X .8 = top alternatives. For ex- 

nak but .5 X .5 = . U ™ «»-* urths of the origi- 

a thud of the original. fa o he ’ T 3 * 3 = -09 only about 
^“dy smaller, more thanTo "’ °° e " reduc “S things that 
I- drat. P POrt,ODalel y down still more. 

r-"-*-— 

U tW lork: Alfred A. l& ^atta, and R_ p r» » 

Kn °P f . 1955). L F - Ba,es - eds.. Small Groups 
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| W 

Scale for P(C) 
= P ; P(Ci{ Pi) 
0.40 


0.30 


0.15 

0.10 

0.05 

0.00 


— — 

differences in P“ d;IIerca ces in tool c » from the 

yield, exponent “ ,„dency ^ f" M Ae «n.P«»' dislr " 
If the 4 uaMntiv Why gliould many 

^■fe~4=£ssSE 

dace the same, Th e argument d.-P 

result in n®"" 
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the model of interest beyond the empirical problem of the expo- 
nen ,ai tendency m popularity. Bnt the nontechnical reader would 

•Ton 7 P " n PS ‘° 8WP ‘ hc f0,l0 ™E ‘'Discussion” to the 
Conclusions that follow it on page m. 

naUvesTpereon kn'nw ''m” 3 “ namc t0 tIlc number of »Hcr- 

person knows other than alternative f, namely, r. where 

' + l -k whe e ° • * kn °r (that i3 ' toto1 = others plus 0 

when i .s not known (that is, total = others alone) 

From the first definition it follows that 

P(randf) = P(*andi) (27) 

w:d r the a ^:.:“? s k r™ .• a,s 0 

! et P fr “d I) be the probability'!.!,'^ 'f 3 '’ “ lclud!n S «'• Next 

■3 no( known. Then form the ratb P ! ' arC known and •' 

relative occurrence of i versus not ’• u a ”' J ond *)i or the 
etant. This ratio within cneM~‘ the 0lher9 a « held con- 
?f the gruesome-looking combiner, P ? °“ e B ‘ Ves a tas,e not only 
“ this mode l but of the hopeful n ™ e3Cpressions that can occur 
P (randf) ^ «^ «****»,, th»: 

^Vand I) 



^bere on the right n m " n ' ) 

M'owing it and hem s t Ta T P l° dnCt ° f r terms the or 
^ofalternativesoC~ ‘ 0 “ver all the comb" 
arrangements following A ll!h “ COuW MlIr “ the r and n - 
Cancel “at, and the on the right in bracl 

S terms mm and ?i alone can h 
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shown to sum to 11 


P (r and t) 
P ( r and i) 


= e m v>iu ■— j 


( 29 ) 


^ c neglect here that there are three M groups each with different 
m s ' w ' l *> t!lc weight shifting between them with increasing r, so 
that the simplicity of expression (291 is not apparent in observed 
data.” 

. Next, the result in expression (29) just above can he shown, 
with algebraic rearrangement and Jetting 


P (r and i) -f- P (r and i) = P (R ~ r), 

to be** 


(1 — £-»*/«•) P (R ~ r) ~ P (r and i) 

= P(ktmd i) (30) 


21. The right side of (28) becomes 


which are e* series inside the brackets when summed over x. Therefore, 
«—(<•'« - e-J - e— '>-»"> - 1 
Then the exponent can be rewritten 


to give the result (29). , , . 

22. When we subtract calculated data for group Mi out ol the teueaia 
and then examine the residuals, they do conform to (29) within the 
Jtv of small N. And they should have been taken more seriously. .Btaoe^ben 
solved for m», it came out about 11 , rather than the 12 we used, which me 
earlier Figure 1 shows was a little too high. _ , 

23. Add 1 to both sides in (29), and then rewrite it as 


P (r and Q + P (r and I) — 

' P (r and i) 

As the text said, we let the numerator beP(P - r). Then inverting, we have 
Pfrand f? w , /f 
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P^ousW l' rUC ^ ‘ hC definiti0nS lo expression (27) 

in (26) u,at ,,ic finai j 


P ^ P (k and i) | 


(26) 


P(C,) = a y p 

& ' 7+1 (3I > 

the substitution of r + 1 for u u ■ 

pression (30) we have defined thc^^®’ 10 beCauS0 by 
tnown in addition to the r. CS ** r 0* ^vhere i is 

adjacent rank hpopuLty P £ °S™ for alternatives of 

summed over r in (31) eanceloa^ ’ te ™ 9 to the ri 8>“ 
d ° U ‘ for P ra etical purposes, lenvtog 

T> rn v ° 




( 32 ) 


™ ( (3 . 

this is because the other 

fered only that the deEn ™ ” each adjacent alternative dif- 

Fot B lb “ t , esdudes * and ia the other -'"/IT ' “ ° ne case “eludes 
For s ttab , „ thfa substitu[ .^ othermdudes f but excludes i + 1. 

r is of negligible import. JaCenl alleni atives for one an- 


and 


multiplying through by I 


~ r"Wi 

— - e~***/« „ P (f and i) 

• r > mves egression (30) ^ ^ 
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Next, let 

&« = £■-<((.■ + 1) 

?* (33) 

fir! = £ + rf(i - 1) 

tobeiif Piu a m 

Tier '' ( c -'> of 

the exponential case. Forming tte “idL necessary 

(32) and substitutmg (33). we ge 

for exponential ordering, 


(31) 


1 

- exp 

f - m &) 
u 

1 

1 - exp 

?• 

-‘)J 


„ the exponent of e- Cross ' 

«• 

* - e-<‘« - *- dat0 froro such a **> 10 

iust be approx'inatciy^ ^ eipone „tial or *™|' ;s jpproxima- 
B indistingms >ab f dit ions that sabs y ^ ,!>« 

The general reg on* ^ parameters of tb^^, cnt5 , 

on very d0 f“ ^ a djaccnt positions list.) are 

hat have ach. Jd ^ suc cess on h diffcrcnc es may be 

,r example, differences. Or these 

■parnted by 
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anything scparalcd h SCn5 ° '° P oUcrnoli " s can be. i 
ences between lesser alterant* S ” a " d ' n ' crcnccs ‘l>»n the differ, 
tial con S er»^rr 3 , ,nPVaI --" d > at ‘>‘ a exponen. 

choices nevertheless annear A* mV ° mUCl1 Ercatcr dominance in 
appear. As an example of the latter, let 
d(i 4- »/• 


d{i + *) = d(i - 1) = d ■■ 


constant for all * (36] 


£i + '- 


, Pi. 
to ’ 


. Pi-i 


to- 1 


- d 


^ttASKTt^ ~ in p - *- 

elements in P would CetoT/’T °T tM "- S ‘ mCC ,i — «■» 
alternatives (where g is signifiS?,!™^^ am ° ne lhc t0J 
“>g m expression (35), we obtain Y d ‘ ffcrcnl from !)• Substitut- 


- e +1n<f — e-w . 


and dividing by 2e- ' " " P ~ “ 0 ( 3 ‘ 

consequences ’ " get as “"dition (35) for exponent!; 
r-“-a 4- rVM 

Because <r~ < - 38 

resembl' ) ' "* » the exponen 

esemhlances to the equalities 5e , PP °. I,ma,ed b * °nly very to, 

w con ; d : r ; rici,y i;a - s eW 

“ , =. Pij-l 

to + d o... 



Hkoot dim. J ** + lid «“«* d(i ^ 

(rath «-. ItMdyc 

erpress *“> (35), in which 


Natural Expose and ,he Theory aj Popularity ( M 
satisfy for exponential ordering in choices: 

e~-*((t+<r> g-mJie- 4) 

2 “ e ~ ml ' (40) 

which, as inspection of an <-• table will show, is a weal condition 
that is tolerant of substantial deviations from strict equality 
(linearity) of the small d's involved. 

Both conditions, expressions (38) and (40), are “loose" then, 
easily approximated in a degree that would be indistinguishable 
from the exponential form in empirical data. Or more to the point, 
it would take special cases to escape the tendency, and these are 
just what the averaging of empirical results eliminates. 


conclusions. So, the exponentiallike order in the final 
choices — a dominance structure favotiog those near to the top in 
the proportion they are at the top, or in growth in rank giving 
an increasingly large increment in choices with each increase in 
rank — is fostered merely by any small hnearlike, indeed, by less 
strong than linear differences in the parameters p. The two chief 
implications are these; one descriptive and one normative. 


1. Most distributions from which parameters would he sam- 
ples, like the normal and Poisson, become linearlike beyond the 


wish to substitute. .Staling that substitution, we obtain 


2 - “ p [‘ m (?£%)] - [ - m (^tj) ] 

- [-(-!)][■ -”’(&-&)] 

discusses, tmoll differences between adjacent parameters. ‘he Bomerator^ 
rrilj be virtually «ro. (Its typical value is .000+ for our n.d .0 d»ta.) Tbu 
means the right side of the equaUon is 


Dividing the remaining (WO aide of Ibe elation by Zr*. •impCtr W 
obtain {40) in the text- 
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■a: ; r“ s - «* «»»-».. ... 

lists, “top tens,” 0n d the likeT* 1 *' ^ tllC bcst " scI,er 

well above the mean. Small f re ”P r “ cnt<lt ' vc of parnmclers 
would be hard to escane In n’ mCar '!j. e dl,r crcnccs of parameters 
identical rants, among •'prc-emhcnt-’T.' an<1 7™ nVcra S in e for 
exponential distribution of <-b • alternatives. The resulting 
Coleman’s empiried fodl s , n ° l juSt in tIlis “"del but in 

UicparamelMp 

prate to this model (chiefly that pconl' ^ nder condii; ons appro- 
the alternatives, as in choosine h» i P k ”°"’ ° nly a frnc tion of 
gestion is hard to escape that linear “ " ° ll ‘ Cr PC ° p,o) ’ tlle SU S- 
advertismg, or renown, bring eTo JnrT^ ° f pubIicity '> nd 
0r Popularity. g Ponential increments in choices, 

Indeed, returns coulrl 

j'lWi? ex P°nential reguhjity'in ^ 7 5eC 0 con »oction 
taped distribution f ound , f y n Popularity data and the 

Jed 0f 8 ^“optr mPk ' by Zipf ) b. the num- 
with a certain frequency j S 12(31 tlle number of words 
popularity data in Q ^ ° Cy ’ 312 ^ 80 on. Thp loi»« i 
tives in tif * a sense * but with »>,- latter are also 

“ton t„! °77 Sesar o relatively cem th ' S d,ffcrei,ce: ‘he altema- 
6S ' ° !ties ’ words, and tChke“?h “* month ’ s 
25. Two actual ' ThUS ’ eaCh ’ S P0 P U ‘ 

*«— - , bh 

*sSSS 
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hrity today can affect its future popularity, for example the 
more people who setae in San Francisco, the greater its to™ 


To show why the permanency is important, suppose me retain 
tne same alternatives in the present model for a new cycle, for 
example, another Monte Carlo run representing next year ornext 
decade. But now in setting p, for the next cycle. Jet 


Px=fP(C % ) (41) 

where/ is, say, some proportionality constant and it is understood 
that/?, is now for time l + I. Then there will be “feedback” from 
choices this time to the parameter affecting renown next time. If 
we then let this continue for many cycles, with renown growing 
on choice and choice on renown (and if we also assume that with 
the passage of time new alternatives enter and extend the list), 
then the conditions are met that H. A. Simon sets down for the 
J-shaped distribution to appear as the limit.™ So, this model 
would apparently produce that result as well. 

That one model may produce both regularities suggests the 
connection between these exponentiallike and J-shaped regulari* 
ties in popularity data — the two “natural” distributions therein. 

It seems to be a question of transiency versus permanency in the 
alternatives. The latter encourages feedback from choices to re- 
nown, or growth that feeds on itself, and that produces a more 
top-heavy dominance structure that, looked at in a different way, 
is like the J phenomenon. 

Brief explorations of a computer version of this model with 
the above feedback arrangements suggest it docs not remedy the 
discouraging facts of this paper.*' The picture is, instead, worse. 


26 Benoit Mandelbrot, on mathematical grounds that 
reader can find in Information and Control * fc } f 

such conditions actually generate the precise form of lbs J-curre as tt 

SSLTp SSSSSSSBiKSS-SS 
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- wui 0rl0r 

of the marginal ^Immommonop 9 / 0 f '! m ° re ovcnve! e b t'nB 
natives over the uninformed n! ° f " ,e fc "' P°P“>nr "Her- 
jeopardies for the less renovned 'l ^ d ° ublc bu t repetitive 
exponential! ihe returns f™Ts„sta lT n : "° W “ < b ™ 

Popularity is a hannv ■ cd Publicity. 

P'o, evidently, only for the popular. 


Technical Note 

£”r - - - ~ 

“** -neasur men ® *• Coifed ‘° be —L 

rr- tab^ ed d f ”“ needed for sophisti 

3?: !^elo w . win 





Nat ura, Ensure ana t H.T h e < ,ry of FopularUy I « 

algebraic progress on the problem now pro blems. 

under (1) solutions for parameters and W 

1 PARAMETERS 

K is easy to get solution - — " - 
simplifying assumptions such as 

♦ * It It is thanks not 

"£» the Items that are 

from 1 to n. 


n .** Mi Y. e .. 

^ 1 '* *-• . ht for the contr*- 

we can neglect ^ 

items of nn 


mi* 
"" *1 


(?«V 


. • ?»*) + 1 


( 42 ) 
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Plausibly “nexposed people could 

pands, of course, as follows: 1 f ‘ ' CS0 nItcrnal ivcs. This ex- 

M ' {^ + <^ [mjij, • • • ?J + (mq,q, • • ■ „,1; 

+ 21 1( + "‘ 

5r + ’ • •]) 

+ e~* , (e" , «i?i--- c » j^j 

(sbee the sum b the Km 

q™’ 1)- ThU fasult is, by 3 (42°'em a ? minu s its first 

Qu - SuistUu ^- ™TLz:' ( t tbe obscrvcd 

w 0 («) a natural logarithms 

° = log j\r __ , 

(43) 

“s juxtapose to th’ ^ ^ + "" ^ 

= log n 

wh; eh is the eouivni ~ ° S 71/1 + m > (45) 

J. . ■isss.rs: 

~ ffO = log o 

Ne «. proceed to den *”'■* ~ ’° S (46) 

wl »6oaou"/^a«, a^above^p ^“V 11 ' 33 -.X./ 

^ » C7 S “ 

m one another logarith- 




lug VI,*.- '- 

S&w 

^ , -a , «*»•“ 

(after which f ““ ”/„ ns belw). „ nc should nol try 

can be corrected y technical readc , division 

First, as is °bv.ou «> tM ( „ 7) . natter, Ily and 
to average separate =° dure that dcf ™ S ^ ions in the form 
there, the ff”?™ ? practice is to ” ddcxP nn d only the" d ° 
leads to stable res P^ non , cr alor of (« • ,| y , Id t(h) 

of (46) rtS ^ ^Uh the sums. ****£„ the simplify”/ 
the divi-i® , tems tbat are appropr^ . ^ ony ilcm not 

beanyse ° „ vr , res sion (42). 


e division in (47) ^ 7 bat are item not 

.any setofAof the items tba ^ ^ Haaj** ] (h)sho »\d 

sumptions in e * pr6 * S \ j^iuded in s{h). 1° pr “ d BrinUey. 

sJffgssrss?--”"" 

ie algebra of (“‘l 



"'UTF^r’' 


(18) 


! v,,crc n ? h the w 

° r 7 ' s in each **■ r -‘ 
krge omoum . ? to 1150 ns i . Tht,," 1 * '? sum (° r each set ovci 

C0I resp<, n( ]; 0 lnr °rmatio n ; s ' ° n csl,m,1 le ofy, using a very 


( 49 ) 


Cor responcli n „ °! infornia tion i 5 »t*' ° n Csl,motc of q { using n ver; 

° ‘. be rali0 in f SUm5 ° r ”" *• observable 
no ’ v »o the rfem ai 2 0 f «>* nnmely, sums comparably 

Ilflog, / ‘ : 

It « “' S ~ log J 

S ’’ • - . , ? can i" e deter rnines „ 

° f ° bs<; ^bles correspond- 

A ^ 5 » aa y . (50) 

? + 1. . . y , Iar ee set of * 

“ V ?'^ s hr. m "j"? h » deemed^ 3 : e» mpIe 2 . 

Jan 1 *~«'e B Pirit of oi ex ^° se d Hf, would 

t t* Ie in diffe^^Oe ma “Pbfymg assump- 

• k ’“-»''.rc-£sx?2ss 

™ at,oa - Consider all 
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or the sums of expresses subtract 

available. One can subtract y tbe form (44) from 

the sum of half of the Uminatcs the log tf. £ 

the sum of the other batf. Tta P factors are known except m 
m, terms on the right, hut J for an aver age of 
on the left. Therefore, m drtenn ^ ^ no decmal pomt. 
information as is available- convey that m. 

aissssss-trr sa 
“*“^-—raas 

Given mi a “ d th L, the remaining unknown Klimales 
(44a), we can drtenn formatio n so summe - ° „ .7 
the very large amoun however. ^" „ tn „w 

Of M. — rTwe used .7 from other considerations 
and .8, closer o. • amount 

believed so cogent ^ d by ^ ^ 

GiVen T ““duals unaccounted for by mc ,l,od pro; 

to fitting the r additional M &° p , '‘stratiGcrs 

forcing one to postula A iternS used duCC 

ceedfby Ihst f. And corresponding^ 

above to a smeller ^ Icss , that ^ tcsl ,|, e Cl of 

wherew^^---’"^ 

ity, since on Urn a 
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in £) >>nre.) If the residual error 

test for significant residuals If UC ° ' ~ 2 nnd continue to 

° At ‘h= data, this test ", ££ ° nC " 6™P "ill be sulficient 
dona, to 0 ,. = find n ° systematic residuals of error 

‘beo .dentified the presence „r "'° rk with E ‘«bly, one has 

That fa"* 3 ^ r0U ^ > occars with a set ofsizif ‘V”" 0 "*nH.p. As- 
«at is, we cannot fit Q, , .. °Z, »■ "''ere /, > ff> 0 f coursc . 

(51). Then assume 

Jfhere the upper group of t ' ^ ~ M * ” ' + ■ ■ ■ 

[7' t h ™ to the , Ts, To Z r! f l -‘ 3 n ° W known. Thcre- 

l0S «?»-•.. ~ W. exp [_ m ,, P# "“« 10 ^ we obtain 

1 V Ui • • • am 

Tbis relation would be ^ ^ + ““ ?1? * * * * ff,) (52) 

sssiwi =aasr* - •* 2 

° 119 "ay, 52) “ “»«• the case in on. 


Put it another «• *, non ^ J10 u r Ied"e ” ti at l ^ ey were no1 

Mature oX^; ^ Postnlatesthe iD °" data >- 

« erour^^^'^p'e-." 


and m,, We are now - <ruant ities m ( 52 i , ntlJic ation of still 

With ‘be first HZ m tke same Po"tLn a r. '™ e * cept M ’ 
analogously. P ’ md the soI ution , * a t expression (44a) 
Given M, and „ U and m , proceeds 

“pS^^atifyl'-’-d ';;^ r tests ana,og nus 

,ate «■ furtbe” “ C Paragraph abovel^Tn lat ^ ffw ‘be reason 
apparent only in ]{» or strata, If £" *» postu- 

aiations or M onl „ y ’ wo “W make itself 
Carlo results like those 
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sho^inFignxelcfthem^^ ^p.^ ^ « 

begin falling systematica y * “ d dent on the zero term, 
p (A' = 7). Then other formulas ' cou]d Le used to 

Q Ji2 . . . , which are discussed m simply postulated 

mate estimates from resi ° ry , 0 flt the residuals in P (!) 

the minimum size Mi ■ distribution. We then 

and /> (8, the to produce the oh- 

determined mi - <*> *>y npode. 

served ratio P (8)/P W a ^°f proce dures become less clear (and 
It is obviously the case that p t0 M.. Therefore, 

estimates less stable), as ™ P r “ a twM lass model until 

it would probably be be* l to including for contum- 

better statistical procedur ^ lbe real world, 

ous distributions by m ' * e Md m>B are settled upon, then “ 
A final pointioncetbeA/ ab i e ^ varyul g each* by 

real applications it w down, until 

appropriate small steps up or down, 

iS n °- tK, hSwe iiaptned « - 

lar. To satisfy ( ) es tioiates m wbic illustral* 00 

spect and others , th . *»! « « tlmsused o ^ y^. 

asSSSssss**- 

tioos implied beio 

procedures above. 


lUItn 

2 calculating problem 5 

Z ' . problems, w 


ratbntthcy 

Z. w e find lD . ' 

. calculating Athena!** 1 

mplifications of the 
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Table 9 


Combinations of Alto 


"■•tiro. Known 



1 



Natural Exposure 


Total 

k - 


4 

4 

4 

4 


& 

I 

•c 

a 

0 

0 

0 

0 


3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 
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0 

0 

0 

0 

0 


1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 
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Total 

k - 

2 

2 

2 

2 


Tabic? (Continued) 


1 1 


No. of 
caso, 
A' - 

4 

1 


13 

0 


29 


. t u 0 o 

the ™, would be of pi- t 

, a31c data the theory must j*'™ 1 va,ue ( and seem hopeful) The 

are . Biven “ Tai » a » ^ 

there" ** “» typical entry 

lit the set,,. . rr ~« S to the raw cases 

be knoTO b Md he | 0thera ' And caH The^ \ ' P^icular items, and 

*• » - * Z & :r^ ty ih r 811 * wm 

enlr y in Table 9 4" * can tha s be made to’ " ~ ^ ' Suitab,e 

entry fc (n ^ * s 

ent, different M groups) 

DtL.r JZ. 


p [h;(n - /,)] . 


2. -a Hi a-,, j] ,,l 
«»> 7 A J 

...♦u- Jfn “« 


(54) 


*-o ■ l — 3 ' I i g* i (54 

ybere rre mean by n ,, -H, J 

6 A ” 3 consisting <2 rTp * T ° f e “"“eteh 
1 ms ‘.y, tmdias the 
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ones known by -pendente «* £%£> ^ Met M 

brackets above becomes, after we exp 

the form 1 — S*» 


[1 - q? - to* 




— n ^ 

«(» — 3 ) 


( 55 ) 


(E 

nod simplifyinS 

- * - * ated - <54> 

e* senes, and tnus 

for our example m (55) - . ■ 

i->; : "i-5 - 

of terms and sign 8 * 

While there b «amP>? > .““any combi; 

nation J* [M" ' " «•**%££% ««-» ? 

results eqmvalen ^ by , he prosp*^ 

though exphc' lcip 



( 29 ) 


Ul 1 FOrm °' n 'o™oJMa..n' harlBr 

«Me. Dccall the r orrnu l a derived in the lcxl . 
p (r and t) 

PTandlJ “ r ” J, ‘ - 1 

P (r and 0 = p (r 
"’here r is the number of n,, . 1 (59) 

means not-,’. Consider ,hc L'tTmT ^ " ,nn *' known, and t 

VT iust nbovc ror 

the „ b) end P (A' = 1 „„ t n ~ by Casy means shown 

senerir 1 ’ 0 ; ° f ^ oxpeo.Lt ^ T,1C5C ore - "epectivcly, 
ticular G' 0 ” ^ pro P° rtl ’°n who knn ° nly ° nC oItcrnatl * v e, 

e°r_‘ “ " ■ " - 

be last row ; 3 true . = p W = 1 and !) (60) 

»e have excluded that • -T °" e a,t ernalive is In, 
stitutine the left . , * 13 known it 3 known, and since 

« be left 8lde for p ’ ‘ -3 one of the others. So, sub- 

1 ‘ - 11 - ■ p « - ■ - - -b.™ 

n ^ W = 1 and i) 

also bnoChen' ’ Ue be ° aUSe * one oth • ' ^ 7 “ ^ 0 (59a) 

( 5 9a) fo r an • 111 tolal AT = 2 are '* a™ ‘ S bnown and i is 

’ We Can ^en find "(A I™' ^‘ er “'cola ting this 


because the nu < " 1 2 ^ 

pe ° p * invofvS; inst r ea kn °- 

= p„;, 2 “ d i) 

(« - 2 and j) ( 60a) 
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the last again because, if two in total are *^3 

them, then R = ! That result, by the reason- 

for (59) to compute P (R - ■*£ toP (Jf - 3 an Oi 

ing given just below (59a), known, then three 

that is, if two other alternatives and also . are known, 

total are known, and then 


P {K = 3) 


‘l 


p(K = 3 and t) 

3 


, ,„ r / 61) And so it proceeds until, 

^^^rdSutionwouldendwhen 


p (K = * + 1) “ 0 


and IP#* 


* 1 ( 62 ) 


, , detailed colcula- 

In our examples, the pr-ed-e works^n ^ ^ ^ ?r *, but 
tions are about as expe , Cle h( , r ° ase 0 f Mt, including a "o a 
goes ludicrously awry in con j e ctures as to 

the right condition in ( 62 ). T» 

might be: _ „ mo y not be bounded h _ 

>■ The r' lamgrlau; than unity, as they often 

stants, e mp ‘ ’ , solutions 

m„ but not with mu ^ esllma led « ' or c 

2. If the parameters , as our ">* « „ ta 

to this recursive ^“’/^gate the errors of e " 
slightly to error. '< in an exp 'f ve J“ ins are other 

calculations with all ther day. the fo d /or caleu 1 "' 

Leaving this P~ bl J ° e(nci ent «e need 

formulas likely to “Recursive method n.abov 

tions. First, to start a 1 fir3l of these 

pflf = 0)andP (A 


p(A'- 


, VAfexpI-m O-n’ 11 


(63) 
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vj tUa99 vchatlor 

where the product of oil the 0 ' a , i,„ 

considerations given in ,i;„ ? • * f CIp0 " ent derives from the 

Er : S , ”‘ 

P(K ^ “ d * *'* of oh of “,ietS be“ = f i; : 0ny 


P (K : 
P(n . 


1 and *) 
0 and i) 


■n- 

H T-I 


(i ~ qf ) n q * 

i+i 


( 61 ) 


° f ” ,] <>«■=- except"-. 

Then P UC - 1) u\ZhZ T* T* *° SUm in *“» c asc. 

(E - 2) and so on, however rn "l? ° f tlleSC ovcr 0,1 <• For 

™^e It clearer, if not cas ; cr ' mbmatorial problems arise that 
eed then simply sum entries’ therTf P “» ’ hC to Table 9, 

. A® explicit formula foir r f ° r P « = *)• 
pf/ d imPOrtant “ calculation^ an ? tber Quantity that is polen- 
Pected number of other co m ,• d soIuli °ns, E (r;i), the ex- 

sEsa- * o“? a ; *r when ■' 

-etwTe 12^.2 

Petitom^ P ° SeS ° f hod™!! E ( r A “v' 6 ” 1 SO,ut!on methods. For 
kn ° ra ’ *«* a new v^flTf d ^ ° f 

EO»,{lifitem icccurIo R0:i)aS 

- *- other ZStZSX* " — 0^ 

1 L (r»), W ould be 

_ V jv< 

6* ,fl U»)-U 


( 65 ) 



Natural Erpotnrc and the Theory o/ Popularity \ 167 

-sa-sssa-assias: 

particular alternative, j, is simply 

ft (/!(,»- 1)=!-^ . ( > 

ceptii V , (67) 

E (r;i) = (« - W 2/ 

This is, heuristically B P ea ^ m S’ “ sum of the chances 

others would have occurred erccpt m mmra ed over 

each would fail. Next' 006 “f^ar else conveyed by E (rlO. 

2-1 „„ on expected munkr 

which is, as ^Traclet), 

of other items in0 ™ d ; w ffl itself be Inm™ ‘ «“ ^ 

i-roMiKy that i will «*“ brac ket). Exp«*'° n Abilities to 

° f ^ ‘‘a- ^byThelmn of tbe latter.^ ££ (68) , .1 
to be divided by f alternatives. F - 

get the average m numbers o. 

usual falls into e- senes- 


as usuu* »■ — 

£ e- [(n - I)" 1 ’ ' (n " ‘ (m?,) , 


^ (nvj/},)’J JJ 


- V €T— + ^ 


( 69 ) 
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° r insi »"- ° r 

i, divide by the sura of the "' C . raE< ; 1,0 r h° rson who knows 

People who know i nt i pC0!l c lnvo,ved - ll| o proportion of 
” - VT „ ,he ‘ ° Ca , C " ? mmcd °™ r *. which is simply 

over all x. That divisbn yields I> °° Pl ' ! “ PCCtcd loknow ‘ in lolal 


E fr;0 = (n - 1) _ 


2 2 




( 70 ) 


any 


' 1 — <T m ri j 

ZSZZ — w.lhin 

■sfy this expression and the m k • “T"' So,ulion9 ‘hat would 

^ UemS ' WOlUd “ « cvcStogc"s d e. <62) fM 



Note on a 


Campaign 

Simulator 


This is a preliminary fom s,ion of opm. 

iring 1960 with a The model ,s of the 

. response to elecfon carnp ^ ^ fo „ owin g ; _ 

r ^wssss^sl. 

conceivable i . - discussion and 

“ taSaf rnr“estof.he model such as d* 
a. Internal procc „*l 

learning „ u „»«bied '»■” to "f 

t. 

borators, Cbari " 
iese tests- 



170 I formal Theories of Mass Behavior 
' campaign Tppcals^ Sl!m “ K r0prescntin E subsequent 

Un wit!! n an 1 aW t U= e - S r rVCy ?° PU '° ll0n ‘' S rCpor,cd b «<*. «>°"6 
r y .- yt ' C “f 0 ™ 01 '™. «s it would stand on “election 

4 ' KJESS- ° n ° SSUmPli0nS (2b) ’ "re next 

the original sI^m T nnd 60 ° n - «>us analyzing 

possibilities. 1 ° Q Y rcn!,z!n g” its different dynamic 

were made possible’ by daf , i- h jJ' Iy c!tpcrim unlal. The 1960 tests 
who to assist this pSrn^ff y , 8UPPliCd by E ' m0 R ° p "- ^ 
dures in a survey for Colm 1 ■ t>° 6 ° mC °** ‘ ls customary proce- 
eonsin Presidential pr i marv “ Bro u d casling Syste m of the Wis- 
Nixon." The model has not a Rumpbr cy, Kennedy, and 

candidate. “ 3 n0t and w >« not be used for a party or 

1- technique 

problem on which the ^ tcchnil I ue onc major 

2 *2° Dd Wuvious academie J" 1 Pr ° Ctical **• -nude prog- 
deta.1 elsewhere.* The problem ° n ‘ h ° theory - rc Ported in 

That fcV ° eXtern u' campaign can IT ° a "“ ppcal ” or similar 
that , , how can p ft uan be represented realistically. 

charae 1 l2e the input ^ from actual situations be used to 

idea U in F ° WW pr00es scs, ’one need if 1 *?® inter nal processes? 
“ “ ""f 1 f « Present pu™ to *»•* only the general 

& - who, dMtOTa , 

»f>h e Lp C r“UT 0 ' t ^ b 'rew™ P a r edrcl " inab '«- n he ‘ ,ttme<i tirae 


«' no« r X f cpor « >-°tc«T cd the ' ,,ort “" i «" 

0 Freo P "« ot Glencoe, 
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Si s 2 s 3 
Weak 


Proportion perceiving 
appeal as (e.g. weak) 


uu □□ 

length) sirong" 


Bottom: Pro^rtio'n of pconlen»r P “’- 0t “ ® r *™«nt for (candidate). 

People perceiving each such strength of its appeal, 
strength of appeal of a 

persons would agree that th" ar8ument f° r a given cause. Most 
full variation of appedthlt ! T*"*' if We ™ nt t0 "^eot the 

People, some kind of scale „r a “Buyout has for different 
2. Then a person 1^ **« the top ° f Fi S“ re 

ocives this argument to be in behalf"?” h ° W Compellin S he P er - 
Over many neonle „ Della| f or cause X. 
bottom of Figure 2. Thus ^he” ^ d,spersed ’ as counted at the 
ntent is actually mun y appeal ‘IT appeal of an areu ' 

ovident below, call this a <■««.“ S ^ ut!on ' « a sons made 
Next, while the connect^ h , dlsper8ion ” 
by. there is another idea fLu the lwo ls ordinarily not 
a es what is racant by t) _ I "“ survey analysis that illus- 

,o ,he !i “” SMer h °" Poll anaW, ” f - ?? an appeal. As one 
lie Klhn at >P a otio„.^f a ^ Cdicl ‘ , ‘umoul" in response 
“‘“US a general scale or rlt, • ■ ake an index locating neonle 
” «*« point, +£%££* l ° , V °. le - The " *»ey eltabtl 
m P e is treated os represents- 



Note on a Catnpa*8 n Simulator I ™ 

live of voters, below nonvoters. For responding 

as giving the former probabihty 1 “ d J Staally a 

Pollers know this is a simpMea *» ” proceeds up 
sequence of increasing probabil.ti 8 f the bas i c disposi- 

the scale. 1 Call this sequence, some function 
tion, a “response curve." _ probably always increases 

The form of this function, " hde ,l P is obv iously condi- 
monotonically with increasmg dispu ea] is great, for «®»- 
tional on the stimulus situafora. If the app« ^ ^ 
pie, a Roosevelt or Eisenhower onft^ That „ be 

friends” of the party come out m tolerined!a te dispose® 
response curve bulges up » * ‘° dable . Whereas on a raW 
levels, where it is concave. “Only ‘ 

day with a dull contest, the <®r ffilh high Pjobab' J 

hards” at high dis P° sU r' e I n T functions evoked by 
Lazarsfeld calls these Merent^ ^ prcsmt purposes th 

stimulus items “trace resp onse functions. on the 

best referred to “ a way that is “^“J'hich the 

lions of the disposition b idealize d examples’ at 

stimulus situation. Figure 3 g ve pities of rasp 

vertical is the (smoothed) ^ .. slim u. 

different disposition lev sses of the mod , , is 

Now, what one of th threap ^ contribu t, 0 n *0*. t 
.tion process,” ab0V e. It takes as mp ‘ ^ perce ived 

mnect the two P™ ble “ „ f Et unuli that vary m am pl,ug 

re actually distnbutw" tbat voters p fun ct,on 


e actually ^ ! »f°" 

sssa-r. — — " 

tssas& 
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Figure 3 


Response functions from , distributions. 

vidual votefwas'dra^edT-ri “ 8!n|?, ‘’ response fOT each indi- 
connection in mind Its a .s ” '° Ut 8U<dl any e5I P b 'cit statistical 
man scales.* The weaker the p P T ‘ S 116 that reve aled in Gutt- 
attraction needed to elicit ! dlsp ° si t'on, the stronger the 

disposition, the weaker the d' 3 . lmpression - The stronger the 
stimulus items that would he raCt '° n needed and thus the more 
random .timmu, encounter d wT^ <” m ° re a 
model they are only sampled ? cceptabI a. since in the 

An aggregate static* 1 ’ ° n . e at a time )- 
tions, however, better reveallth ' “ ° f theSe iodividu al assump- 
tawcen disperse of appeal la *—**(, simple connection 

tor h" n r PCnl 13 Presented to v» - 0rra ° f response - Assume that 
tor Hu mpWcy gtresscd .tovanous people, for example, Sena- 

stimuW 8 " 1 P " >ple in I960 Ass 1SSaeas an appeai in his behalf 
“ U,US for “ch person, b d d f a3un,e that «>is is not the same 
r-iWj „. ilaW iTerentBl -muli Of different cogency 
2oS in W^n "S V « l < IV e onhSe l S tt .^“’’ “.“tribution ia 



Note on a Campaign Simulator I ™ 


t p* this appeal be a random 
os arguments for the given cau e. ^ Q and x> the values 

variable, 5, that could take va u flS ^ ar g U raent for the 

being grades of attractiveness or c ® hl of as continuous, if 
cause. The sample space might b , • cIu9ter discrete 

one wishes, but empirical cases won UW* * <t .*-■■■ 
gradations, m in num er, * ct iveness or acceptability- 

. < 1.0, in order of attrac , j be due to the van- 

In many applications, this variation ^ ^ can be placed 

able attractiveness of dl£rerc ° ^ people see it in the “ ,® \ 
on the stimulus content, as ddTer P distance scales and 1 per 
pling of the news. For eramp , «£■ lhe Sout h, the 
haps in an actual civd rights issue ^ some peop e 

•■Negroes and whites eating ^ ^ “ taurants, other, abon 

as an argument abouteatmg ^ Ultle disposition * 

eating together at acce pt only ■*» former, 

friendly to the opP ° S '‘ ition would accept either. t!on 

those of friendlier d»p« on ^ more grades of m «P fa con . 
The higher the d,S L [ore, deOne these er ® , ! s disposition 

would he acceptable, ^^dassidcationof pMP more 

junction with a corresponding the higher f j ■ „,I 

leveis p, also define the the next 

stimuli would = p m (with P« - stimulus, s ■“ s " 

80 

'by detreasing ^PO^^'Xh would ^ ““^^ed to sti®^ 
p. . 2 0, where no dispositions are «P os a 

or interpretations of n a de intuitive n> ?b , i3 : 

Guttman scales-^ ^ vera ,o„ of Tab 
a (rather noninturt 


, „ _ ,, then 

If f . L acceptable 

^;;:pU--not acceptable 


(I) 
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Table 1 

RuU f ° r Acce Pt*ng Perceived Appeal 


OK OK 
OK 


OK OK 
OK OK 


abilistic answers generally 5 r rVei eiT ° r *" reaI 603,65 Q »d for prob- 
*• by noting that ” , mem' ’' D Iat “t-structure analy- 

!° f easure those methods must try 

“ here visualized as a set nr . u ,. appeal - Whweas that appeal 

Pe °™.° nly !am P ,e from all such n '"m’ and . We P° 5tuIa ta that 
Vhen a homogenous social or P ° SSll> B sabinterpretations. 7 
0 ™h substimuli, let * ““'f ou P fa-aples from the same array 
Pie, in sampling the news, x, miyhTlT'^ prob abiHty x ( . For exam- 
People to interpretations at th* l . hBfret t uenc y of “exposure” 

By the assumption 16 7 ”' * ^ ^ ^ “ DOnnal 

able answers, P P f Y "! above - the probability of “yes •• 

° 8 * m P ,e Bequence? ' ft) ’ 01 CMh ^ of disposition, P,”olldt 

P (y ;p.) a T-i 
P <y;p,) =, + 

* *m— x 

(to irhat they seeb d mt be stochastic. 



JYole on n Campaign Simulator I tT? 

P(yiP.) = *. + *-> + *— 


_L r ,+ ••■+ l! + 11 
P (VD-) = I" T ' 

,• „ the model corresponding 

This function is the abstracts * the simple way it de- 
to a "response curve" m real data. cIose t0 the distri- 

pends on the abstraction, F(s). acw P^ ,, fa real data. The 
hutions earlier called percep P ^ frel3uenc ; es , or proba- 

former is simply a cumukUvt v a]aled .‘backwards, star - 

bUities, of the latter.* But it is . ^ are the only ones 

ing with the probabilities of big > ‘ disposit i OI) scale. For «- 
cogent to persons at the low e d j s tributions of many ii 

ample, Figure 3 showed how 

or compelling a bring on t th ery highon tU * 

positions. In contrast, only F(s) b suc h that 

disposition still responds well vrh 

weaker s are most comma ; technically 

Both the p, and the s.ar Jocation of people rel»« . 

approximation tot e f ^ jj provided by sea 

another along a disposi ^ e , illustrates how ‘ ““ 
Latent structure «• £>■ * qu alitative ^' “Vdisposi- 
person's answers to ^ ^ ^ ]ocatlon a ,ong 
yes, - no, in the tab 0ne eacll 1S 

"siimulus 

needed for each appeal as d 


, to be SO- 
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Table 2 

H„„ Pattern, of An.wcr, Locate People along a Deposition Scale 


Question 

1 

2 

3 

4 

5 


Answer* of Person* 

1 J k 

+ + + 

+ - + 

~ + + 

+ 


* ' r* Pm 

! fSSK.'SEf £■* i » — — — 

which to postulate the form of ** “ n ' ca,ly best raw da ta from 
use as input t0 a “™ *“* 8 stimulus distribution, to 
of answers obtained when ™; a * ° f l0<,e1 ’ 810 ,lw dis persions 
group in a prior survey were askeT| mberS l! the corre sponding 
struck them as an argument for tl ° ™ t * h ° W the Blven appeal 
that shown in Figure 2 earlier) i.** g ' Ven cause (on 808163 ^ 
Answers cannot be used in tt, 

botions of answers are averaged T’ ° ' AU 5uch distri - 

th 8 Standard” distributi 0 °n of , avera S e ‘ 3 then equated 
out the best possible response fulr " 31 “ known t0 bring 

obsence of other infonnaUon (thr n We Can P^ate in the 

used as if probabilities) u nL ej!pected values when thep,- are 
, 0 .^ . ' CTery Particular distribution of 

>0 recent 

*»'«■ Whi ' b ™'lTd. te , de , r "7= «' « cotn- 


t«W br bWaVS “ C '«3 I” ," ft** »r scale! £b e me , 

“ ea on the same data. 



A’olc on a Campaign Simulator I I« 

perceptions, of each argument for reach ^ ^ em pirical 
separately, is expressed nsaSe forme dintoacorrespond- 

average. These deviations arc then t Absolute scale 

ing set of deviations from the ^ stace (he ^t of p's is the 

connecting p’s and s's is unknown. e£tect fa almost wholly 

same for all appeals, the variation mea a „d every group f 
due to how the survey K f on ?™ '" h . Thus, relative effect of 
ceivcd it to differ from other “f f bslant ially different fr ° m 
different appeals is here anissue not 
survey validity generally. 

Figures 4 and 5 give in the model hut reflect- 

sults. The purpose is to s ‘ U * ta jodicated was ««« J to 

ing what official ^ ‘ “ 

get from the original surv y *j,bout 

the final vote. over into eilh “ ^ief change was 

Since it was legal to ay ra ce. 1 he c the 

registration, we .reat dasa«hree nt T ^ from 

a disappearance of Nixon was uaC °”‘' al ... In each figure 

Republican column Q per cen t of the the three-way 

about 40 per cent to Nixon percent . erc entage. 

along thebo t ton. .s shown th« ^ b(; ^ Humphrey ^ 

Thus, a pomt dehn to **£%*„* 


potot ' 

For exi 


; -d. id ”id»o”e*“’ P * iS °' ) 

(Nixon <u ° 



180 


Formal Theories of Mass Behavior 


opposed H, > PCr C ,?."\ !s thc Kcnncd y vote. (Since Kennedy 

hl f d!rCCtion is do 'vnO Movements ncross the 

£ ‘ZSS? £ are th ° *■*» *» «» vote aw. 

is the model's best V F ° r lnslance ’ 1,10 start of each arrow 
AT’S are only 20 to 50 cases * ** ° f ll ' C ° r ' Einal survc y (although 
The test problem si. any ° ne . suc ** homogeneous group), 
been fully analyzed h r ™ 't™ 0 " ll!cl1 ' in Principle, could have 
-Pending 1 because it was plainly 


by usbg'H U mp^ e n y K ‘democratic contest were “heated up” 
simultaneously uieakeninq Nixnn^ 8 s * ron Sest appeals, while 
7 e relax one of the three for “1 ““ ?“ ra ction? That is, if 

(most votes committed) which „? P revi0 V 3, y “taut” situation 
benefit? Q b wl “ch of the other two would now 


This was simulated tor all n„ j-i 
emups simultaneously but “ '“ dldates m all 20 populatio. 
the underdog, Humphrey Fie, ‘ “ S ! ra ‘ e the best situation fo 
f°, Up : farmers m his bastion of ^ sh ° wa ^ Humphrey's stronges 
And the issue that Ken ‘he northwest half of the state 

illustrative model run i, Hn T” rey «“» stressing in thii 
Given ideal circumstance? h f T* ^ ‘ appeal 

f or ^ r dh WmOVe3draraa ‘ i caIlyto S th Way WHh the V ° te ' (Th ‘ 

Humphrey aud low for Re™ u h “ Pper left ’ whic h is high 

. ^n d these ideal circum, dyand N «°n.) 


IS. A,, „ tev ‘ " ua relaxe d, paradoxicall 
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Figure * 

S-^r^-^.SSSs 

As Humphrey » to P r Xprecin ats concern 1 „ e 

J lower urrow e (";« 

rmers except t 
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Fi CUre 5 

Humphrey farm ^ 

2^ — B -» middIe cIass b northwesie 

t? Z?7 8uch “ 

“ th « modefrunT a !!! 31 ^ Stressed “ fcldt Hu “P hre y 

de ed most Hum i Amons 6uc h Peon].. ,t. eaI campaign (an 

°»*r ZliTzrr^ *«Stu'. fa ™ *— • » d - 

"L'£t chosen f, 

fc ,th tte general! 
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, lv „ m ewhat lesser degree all over the 
In a greater or a usually Humphr ey was m a 

state, this same situation With Kennedy holding 

•■squeeze” between Kennedy an • wilh each move, 

much of the Catholic vote and l ^ B Protest ant vote. But 
Humphrey’s potential was m ' ^ thus the pres ence of 

most of that is normally Repu I ■ Hoc 0 f votes, the 

Nixon on the ballot tied dom the ^ ^ Figure 

only major exception being fa a . Prot estants. Hum- 

3 and to a lesser degree urban tower 

phrey fell, then, between two blocs m above was 

P As a result, the net outcome ^ prop £ 

that the weakening of the Nixo PP that almost exac ity 

tion of Republican Catholics for K ^ numerous Protest^ 
per cent of the total „„ t Iv the same! 1 * also little 

and Humphrey OTst he survey, *“e fore , a 

Judging from the vote ve W iseoasm result that is. 
net trend in thattw^» >thenet treud,aresnl 
lot of ‘‘dynamics wen 
if disappointing, realistic- 

fetSsSssiSs 

appeals unfavorable Vfrg^ othe r PoP« ho *eY£ *«J 

subsequently^ ^ V.rg-rua^ ./ Wiaco r*.o. If voted 
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h 

b een generalbST 8eneraI idea . for exarYY rcasons for treat,! 
of far wider n 3 Ioglca ^ idea fin o f 6 * ° S * <conta Sion” hj 

medicine it«U P i i“? bi , liljr tha ° its name ,w' ° US T process model; 
increasingly Yf Coding (hat , he YY t ™ ''‘Y In lha ** pkc, 
Health Or* n e -Y. a ' n aSS of ProbleY ^ " Mea “»» a 

'J ust on analogy- n to aS ,?" aIls - >>ad to admfttThV 1 ’ 6 Worl 
doul >t problcn®:. 0 add «ion bul “ ,l «lcohol. Sm as no 
of still different „b . Sraokit, e and obeshi .,?‘ st,nct type.* N. 
al ™“‘ -hat addiction " 31 **>»• There r ^ 6 

nrc - -w cZZZSS** C, T- 

^eal and social n j„,„ me tlm e, then 

cJL^r-M. „ . Phen ° mena “ mode m lift 


' ‘ a Phen ° mraa 
Wst0d -'^fe^4^t. 


n (New II £ 
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that can be given no other reasonable name in any dictionary— 
from addiction to work to hobbies that become addictive mirk 
that it seems pointless to continue to dismiss such important 
problems ns “only analogies” to addiction. Instead, m investi- 
galc the latter for what it is— as any good analogy is-u wry 

general logical idea. . 

The original problem of addiction to nnreotirs, in fact, is <ui< 
that the writer is not competent to discuss ns more than an illus- 
tration. While those familiar with that problem can no doubt in- 
terpret the logic for their own purposes, ivc concentrate on «> 
other examples: (11 social and personal addictions or the . 
call “enthusiasms" or “passions,” for example cliesa or K. . 
especially intellectual “pursuits,” and (2) similar resu It. 
ohvsiolo-ical components, but unlike chronic addiction an 
pS”°and “runaway” phenomena, as in drunkenness mid 

alcoholism. de | wit h which we begin exploration of the 

3 11 1 is Simple enough to be clear to the nontechnical 

Pr °H 6 t whom we address the paper with concrete interprets- 
reader, to whom « ^ ^ ^ ^ ^ |Mp of 

tions ro o mathematical details once ho has an understand- 

Lt" e^*. -f *• ootation and mode,.. 


[. definitions 


1 . uiJ‘ 

The logic consists of only two variables and three pariuu- 
_ latter a re conditions that govern how the vorin 
eters. (T ® are ^ant to be specific “things," but cll,SSI ' r .‘ 
behave.) , kinds of forces at work in all addictive P r 

tions of the g G . ^j eg f or example, stand for the two i * 3 

lemS * The thrt°a^e always of concern: 

behavior that a. ^ 

i ond current bibliographic work on tlio pliysiojopw *5* 
o This . j elsewhere were made possible by N’oh° rt 

catiom to No. ISO'S- 

Foundation Gran 
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becomTaddfcted ‘ bing t0 wI,!oh ™y 

Played a ’ nUmbcr of «■» chess is 

E ~ "effect" of this activity L rl C ' garcWcs smokc d per day 
sumption achieves, for cxaLrT*”* T "‘I' 111 ' 5 that thc 
Q ° r 80 much pleasure from opiate s SUC ' ^ SUCh ° g0lr SC ° re 

«vely and ^'second soI™d f« y f ^ ° r mea sured objec- 
particular paper, E , or effeef * mdlrect| y- Indeed, in this 
disappear in solutions exp^d^ * 0n, y “ Juristic role and 

cue could turn themode^ound on’ " C ° nsuni Ption, alone. But 

f ” e r P,e ’ 3 Bucc ession ° bserTCd Savior, 
the hi he Unobserv ed activity that 600808 1 nntJ the ° infer 

S° Vemeat - E ° ne ° produc!n - s ay, 

^LTf^^^^cradtm 7 em “ g the behavior of 
£ ™ ha f r°T P0Stu,at 'd in theorief TTa ? ^ k “ ds ° f “° li - 
_ “ SWl ° S,oall y on fa whal r Zl ?° a - 1118 classifica- 
s ~ stimulation" = . feeach parameter applies: 

Stoessaft Pr ° porti °u that one^ no, 0 '™' 1 c0 “ sum Ption that 
play tet r thdra -> of cons J T, °° nSU ““K. for example, 
r - “resiCe” b l CaU8e ™e has not ££ * renewed desire to 
applies i„ motivation „„5 ° r 8everaI days 

ample sai P a r , OPOrtioa lh at one hJZ consumption that 
dmeCdfe ? n “ d naus ca in ^ for ex- 

a " “accelerut^n" V ° b ° bbfel ^ eXpeilse 31111 

— ption that 

increase drinkW ° f “ cre ases in aIcoL?- C °T UDpl!on - for 
of a sport is to ° r ““Provement f rn - m tbe blood 13 to 
These Parameter! T" ^ ° f "« 8 ™ “ CrCaSe<1 ^ 

” ne ^ative si| 


— v parameters ^ , c *P° rt 

^°„p,e“ » negative sig 
3 00013 -'doing the c^t^t 
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Its Consequence 

Is to: 

Increase 

Consumption 


l ame i 

Examples of the Parameters 

a v«i in Proportion ». 

„ f Kind of Cause) Applies in rr P" 

Given Parameter (Kind cbange in 

Coesomption C ""fl 

Consumption — — " ' 

“ +0 

+* . *•«« E K . release of 

E g.. “withdrawal E '«: inhibitiom''; 
stress”; “absence • . -one Wallet 

makes the heart another” 

grow fonder ^ 


* ~ . ... E e-, “keeping 

t •„t.t E K- “ satialI0Q ’ „••• “keeping 

•£.?' fese =?r 

, ance bavior 

Decrease therapy — - — 

Consumption ^ 

■xpresses in social w ^ 

physical addictions like mg*** w con5ll me. These P 
.longed abstinence W U off J * ^ Figur es 1 “ * posi tive 
[ties are illustrate t0 mention « iva ,; 0 nal 

With all these nega . ^ of any ^® ries tbe 

r n " ^ ^ ■ :on ‘ 

mption accelerates ttself) 

SKSSsK^bSS^" 

:d the model » tog Jassificatory 

the usual case- 
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nf Mass Dchavior 



Th e "unstabiliziDg’* effect of 0 


means at ail to ^ 2 ’ ' = ' Aclivit * is G. 

beJwl'or , ‘™» ^‘‘."‘'““‘ualpu^osefor ^ ™‘' C ' n ° W Pr ° 

consequences „r * S ' mpIe - U >'* to fearn wh h ‘ S "° l ‘° preten< 
make in tho u CVen most obvin 9 3re l ^ e un °hviou 
Fo oxa e m ^ OVe “Tories V,0US Elions that u, ca> 
'-Aampie r 

f —.n 

effect of co ZuZ ThCrer ° re . IeZT™ that the ”»™"1 
tnptmn. Then ass„ me ® “ lhe r °om" f or further 

"hieh says that AE > “ n(l _ E,)( AC ,_ ) 

“">0 proportion, „ ” W 

of the room f nr r . 

>s converted l,y effect * 1 - E 

in, “ Conges i n y c ^«mc„„ s „ mp[ioi] iC 
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Figure 2 

A simplification will There m 

crease consumption, otto The other P^““ e ^ e rthnn 

motivating Us own U1 ’ . decreasing consumP > ^^asc- 
resistance of all kin s consurap tion itself on rJ ted change 

the effect ot ; "empocatily the ^JUt*** “ 

decrease. If wo® rap „on, iC, 

then the increments m „ 

AC, = s(l " __ grange from" 

where we now ^ 

consumption to 1>° 1 only with pow^W, that dehn 

»r rs£ * 't^^-ioo e »«- ,h 

drunkentlri'i 11 ®^ 1 the net bal ,,,cc 

change in consumP" 
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stimulants to increase, in proportion j 
applied to the available “mom" • 

1 ■ c 

o the available consumption that can decrease, C 
symbols meanin^Th d at'^e P n yS, | CS ’l ,t 13 ° Dly *° E ‘ V<! ,Ile nbstract 

biochemistry or s«Molv 1 , r' ‘°. the aClUa ' W“»‘* or 

matters here is the f on !!i f , ever 13 mvolved. Instead, what 
Pie, where we mono ™ T'. ° f the relali °° 3 bip. for exam- 
available room for father can eVer . applles “ Proportion to the 
applies in proportion to C SUmpUon ’ 1 _ C “Pi as r whatever 

does now as a complication 'in'llf 01 ' 0 " h ° 3 D °‘ y6t cntEred and 
simpliflcation. It i 3 that the „i 6 aclu . a ' ver sion of the above 
sumption, s, are increased hv ° Ve . Ext ™ sio stimulants to con- 
itself, which we will ° f the intake 

resistance to consumption r i s< J ‘j And tbe ahove extrinsic 

tion itself, which for theoretiTsimnp 3 ^ ^ S ° by ed " ect °f consump- 
■’ lhe mtrinsic effect of ; nlak( , f “ P C ' l , y we wi U consider the same 
symbol, i, wffl shortly be X, H “deed is). The 

above assumptions added gives th' ’ but the Ration with the 
gives the essential idea: 

AC ‘ = (r + 0(1 - Cl r , 

Thisisthesa ,)_(r -0 (C.) ( 2a ) 


. A B 
1 - E 
= a (AG) 


(lb) 


Si t” lh c - ^ ^ ^ a «™ — 

a^XX^ -lc-Hlyfrom (IMvf n “r, 15 f q “ ivaleilt “> ‘be 

• • rcspecl ' VE,y - substitutea rl? IT - the upperOT Io ™ 

■or. m the consumption equa- 
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0 i student! who, 

ItaMlW. learning •UMl' 

after wmplmg t he 



Figure a 

. r „ in paths with monotonic tcnden 
V "reversing” *® BC * 0 T1 i ug trative activity » *■ 

iq ual,.4..equab.4>-< lto,ra . whal might* cdlrf 

lion (2a), the “PPf^^vbavioristio" ““^definition 
“clinical” and the 1 versio n, —* father theory 

trinsic motivatit ^ motivation V^ tuted fo the con- 
above, interprets the When # IS sul> t - on , s the rela- 

about what E, or **■«• ^ inflaences of the 

sumption equation, f jts increuien ^ tlira tion. 

to 6— » ‘Effect before -me ari , s iron , he 

remaining room for ump tion qn stated for 

w 
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prtTo^pLLt“\CitsIysis7 e imP °? nt ' ‘ ~ 1 bci " E th0 

It says is, for example, in the lejl bracket: 

the stimulants, s 

’S lT-C° U,C P ° lCatial that consum Pt>on can still 
are mcreased hy some proportion, H 

recent increase in consumption itself, AC,., 

resistance, r, are Mawf ?Pression ( 2b ). normal cautions and 

consumption, for eramplet v y t d h ec . reased *7 acceleration in 

The present framework 6 mcrcase ,n a, eohol in the blood, 
true. The condition a = 0 f, * if S3y tbese tb ' n gs are always 
that their consumption rate ifU ” peo P ,e - would mean 

its own recent changes. An cxamn? em 7 y decideiJ - irrelevant to 

minus a would be "polite” C n„r ^ “ French w “ e drinking. And 

‘tat provoke their Qwn red ^ r ,t, n w ou ld porlray 

increases 

observes too much effect ^ 0 “’ P r “nn,abl y because the person 
But then decreases wo, .la • ! S down "— < equation ( 1 ) with 
one would thereby "keep up th <* own increases, and 

3 . 

psy. 


AC. 


(1 °) ± r(C) -f a(ACi_,) 


6 ^tS£Slsas: 
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3. TYPES OF C0NSE f E S b S atC ,„rcon S ump- 

Now consider more d “f; ly "° n C = 0 and C = 1- The 
tion, is scaled so that ' 3 ^ etoed in a given field as the 

latter, normal maximum, would b J d “ B something beyond th e 

consumption that, if exceeded, jodd be ad( bc«ion 

“harmless" addictions of^norm^ 

to a leisure pursuit, O , begin to mte 

spare time for it, and ^ ' 

work, family, andsoforth. Here -m ^ ^ 

C = 1 would be some 

interpretations of themodeUs^^.^ > siDg le consump^ 

would usually be o s ^ ortbe day. Then C y safe , for 
sode, for example, ev tbat is considers ra bledoseof 

mum .eve. at any one time to ^ b|owJ or compare^ ^ 

example 0.15 per ‘ , nieanin g, wbat*« b wlK „ he wishes, 

some narcotic. A tyP . lhe per son can 1 

nition, is that below blematic . consumption to* 

above it, stopping P pro duces is a />“'/’ , while varyu’S 

Now, what the modelpr ^ norffla bounds.^ 0 , 

stays within or goe ters lead to an 0,ffl here are classi 

combinations of P*“* # mata types of concern 

such consumption P , „ equilibria"’ 

Bed by the final CTC eed 1, but «» ^ to less 

Normal = may for example, settles 

withm 1 > C c i ga rettes failure to 

than a pack 0 aoy „ _ 0 , for examP 16 

- SSTS. - & ” m " mSr " ”° example, the 
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ElP ' 0SiVe = WsT raP ,i? ab ° TO C > !■ ‘^n suddenly col- 

erSeDt = " — *«*» ever rising bc- 

drffiC to * " d Whh0ut re turn, for example, 
rmking to unconsciousness and hospitalization^ 

Of these kinds of paUuiiffep “ ‘° how the logical causes 

normal consumption (see Fig^e T)' ™ SeIVeS 011(1 from tllose of 

knowing the pred^Tme^^"^^ “ , 0 S ical causes,” without 
case: the abortive start be ! llu8,ra ‘ ,!d in the simplest 

for many an adult nonsmoker notT haPP ? ° Ccident of youth 
nrnhl VeS h° 3p ' ta i opiates without addict .n 101 ^ 100 the Person who 
problem in adult education and re d ° n ' B “‘ H 15 m f unhappy 
la “°n cann ot enjoy the s^edT ’ The buli ° d «>c popu- 
" U ™- f* Painting, ££ FT?. 1 ^ ^ ^ 

thb addict " thatTreanf , 0 ?'' 6 5lorta “ th. initial 

gs ui the first place. y akes to learn such difficult 
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Herbert A. Simon, in his hrM b “ l “‘Hbortlve starts on diffl- 
reaches the conclusion that to a> . at first, as a pump 

cultlearnin g tasbsre,niresextrms,cmouo ^ ^ t 

requires priming. An examp w j th a supplementary m er 

model reaches the same conclusio ' Technic al Note shows how 
pretation as follows. The L Cl+1 - fi and wt.b 

equation (2), when it is spec.Gedw.th 
intrinsic motivation, 

; = «( AC^ = “( C -- C "' ) 

simplifies to the basic difference + f (3) 

C,+i = 0 + ° S " r ‘ . started; that is, the 

period is t- hand we wa;t « ^ (3 ) as 

is, C,. For this purpose, rewr _ C«) + * <’ 

Ct _ ( 1 -s-r)C,+ o^tbiuglihelhe 

Note that the now “J 

inertia, or carryover, 0 “ than i and thus® again if 

over would be substantial y would tu „ bac on , he 

C„ however. Therefore. the P ^ ask of ,be other t^ ^ fer 
it depended on this « the day? B external sort 

right! then, h^‘^,„a«ion«. - * j‘ £ 

right, we have. ^ ' the re is not • ^ example, it « 
motivating activity from Co , tennis- J 

initial ''Pnahoff' interests one “ P > Simon » 

initial playingof ; :’* ertOT aUy, is needed 

forces must be supp etbtoe b „d 
conclusion tha ^ ^ ^und. 
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progress. In ™ mCI ? iale,> ' !nto self-rewarding 

can quickly get onto the ideaV a new “ " atUral atblcte wI '° 

there is the “natural infeli ... CW 6ame ’ ln mental activities 
and^newrese "e^f 11101 wba ^okly picks new skills 

“dilettante" and the former'T^ 0 ' 1 " 5 °^ Cn CtIua " y infamous os a 
interests quicUy as we^OnT “^"i ‘ ba ‘ «■* ‘hey drop 
np new aetivitL ea",y. Z 2T “ T^' ^ 

diabolical reason will become e a P , °° many - But a more 
which is essential to get started" if Ia ’ Cr: tbe Very ab!Ii ty a, 
matures, to have been shiftmen.’ T' tUm ° Ut whe " the activity 
interest. “nd on which to build on enduring 


4 - THE SOLUTION 

of consumption, thaUs^ccT^ C ° as!der more extended paths 

number «f fc C * C where 

mn out in a computer with paths can and have been 

! T Whkh ‘^nire- 

those above ; °. CO ” sider Beneral types ofT thr ° USb tbe preced - 
“solution" ’ 15 beUer l « work 4T ^“sumption paths, like 

4 future “ raeant b<!re an ext,4s:„ f al8ebraic “'“‘inn. By a 
C* in such diff* 1 ' *' 7,16 appended TeThn” “f^P'-on, C*. in 
though there a eren - Ce equali ous is ' caI ^ote discusses how 
reason is by a formula that, al- 

’ S a s, ™ple structure: 

C ‘ ” c '"i‘ + c.m,* + __r_ 

wbcre the new 8vm> , , , * + r (S) 

‘he 

‘he m’s and + “ 0 ‘ dependent on the’ ,” a “ eIy ' lhere are a 

J gner Powers over 
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j . org arbitrary 

time, since k = time P er! ° d J" ^“hTst’arting points of any 
constants that serve only to S P“ y t important except m 
particular path of consumption and are a b„ve. 

special problems like the p , T taica l Note and deal m 

Therefore, we relegate them to the 

the main expression: . 

. s (fc large) 

C k = mi* + m * + s 4- r 

■ .hat the whole outcome is 

This equation and signs «•*£££ 
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3 equation makes i , ^d signs are g iv 

parameters (causal conditions). 

If both m's are ***£££ ^ 

finally disappear. To ^ p3lh w ill converg 

^^^--'^.urandthe* 

If either m ”* “ ‘tonly Steady stale 

tion diverge- For ex pverridiD6 not only 
1 20 1 . 44 , 1 . 73 , • * 

but any bomids. ^ con trWe - 

If either m i» negat j consump tion. ^ __ sl> a „d so ° • 
ponent to the P + 64i but ( ’ 1 ton fc (unswerv. ^ 

- .8, then (— contributes a m one wa> 

Whereas, a P»^ „ lte two, typ^ p 
componen • revKse . ^ 

a time and . absolute magnitu ^ tJlC larger 
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„ - — "LUUl tur 

tra^Med imo T- “ ° ddic,i ° n C °" be 

less than 1 the mth r n r exam Ple, if both mi and m t are 

»/( S + r) is’between 1 and 0 H ifa 3 -"" Cq “ !,ibrium - nnd if 
program to analyze what ra ' vir Q normaI equilibrium. A 
tive consumption then fa ; T* lf [ cren t types of paths of oddic- 
“7 ?“ m agnit'udea £ “iTcf’ W " at deler - 

but, asX U Tec e hnica h i e Notf 8 h ti0n 'l ^ m ° deI is not intuitive; 
«ons for the quadratic ^ ^ m ' S “ tb * 

( 6 ) 


The f m!+(S+r - 1 -u)'U + 0! 
Therefore, we have the quadratic formula: 


i = ~ (« + r — l . 


n) 2 — 4a 


(V 


where we will call the res., It r 

and that from a minus sit bef P '“ S ,, 6!sn before the radical, 

k “ d of nddict ive cuttw^tlTwm ,tt Why a Par ' 


5 ‘ OF Paths 


Normal 

"’hat is called 

tween 0 and 1. ••No^. 3 down toward a stladv^T “ P rather 
nnd not necessaril n” 3 mean s it reaches tt, / S,ate safel y be- 
nonsumption aim * he h <*avior is - USH J C ? UiIibrium 

nnby safe limit. Yet ih ^ can bud an enuilit,’ • B “ Ce m narcot ‘n 
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pathology in drug addiction the 

most obvious requirement 0 to 1. 

steady state be within the safe b d , cquil!1)rium point m 
Now, this steady state, the an ^ a vaIlie for con- 
the model, is found as the consumption equa- 

sumption, **»*£?£,** C,„ that - an- 

tion (3) for C t -i and C t leads 

changed, that is, ^ ~ C t ~ C«-i = ^ 

This condition is satisfied in the present model only by ^ 
s (Cyt 0) 


JJ 

C " * + r ' . . f o r reaching a 

Hence, the flrst and most ob«o® requne 
normal equiUbnum betwee (9) 

. ^ * >0 


1 > — > 0 

s + ' . . , , stability are met 

What happens ^“/ cbIoni c and (9) re- 

quires, first, that both . ^ ^ ^ ^ 1 tbal 

have the same sign. Th ^ ba ve a „„ Terence 

equations* wffl ^ for handy reference. ^ 
and mi, which , , _ X - “) + 0 be less 

m \ + £ bo th roots (oof' diverge, is that 

a necessary condition onsurapl , on pat 11 

than 1, and thus foe 

1 + (* * S + r ^ . Yor i: Viler* 

Equation* '° rk 

to DiS'« we Eq 

, ~ Irdro dad 10 
4 s . Goldberg. ^ 

1958), P- l72 * 
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“ ndit!on “ not met is discussed 
the possibility of finding anv st u Pr “ C ? 1 P ur POscs, it rules out 
ters are minus. But the conditio 0 !°J Ullon wIien both Pnramc- 
one were minus. Therefore r, ” ? wou * d bo violated if only 

requires that both ' "* Can !ay Pat ^’ l * mt a normal path 

r > 0 and * > o ^ 

tarian instinct thatnrnn'aU^f 0 ™ su PP ort for the liber- 
hfe requires not only “health V1 ° r .' Vlth res P ccl to the vices of 
Power, but a/ro “healthy temptation” 1 ?"”.” f ° r Cxam P ,e - will 
«ce as well. Lack of the latter nosv’ exam P ,c - enjoying the 
to the obvious result, aversion ’Ll ‘ Ve m0t ‘ vat!on loads not just 
a co ohes, to unobvious and bizarre tT ShaI1 See in the case ot 
a the psychiatrist finds pathol . 1Ve . r6ence - So the inversions 
»>>«, one really wants no' to 5? T, ' ^ exam P Ia - ^“king 
well. (See, f or example, shaded oU ! emat ‘ ca % pathological 
Taming now to another • 38 “ Fi ^ a 5.) 

‘^ e that cited above show™”^ 1 f ° F normal behavior, 

1 - a > 0 

or that the "accelerator '■ l > ° (12) 

»WL 1 aonsur nptibn,‘ not exceed “1^” 

AC *-i because of iiiu 1 * Con sumptio n a t fiw, , - - can be 
* and r motive, - h 01,6 w, 'thout our ‘ ‘ 1 13 “creased by 

clas a of cases is '°f ' When would that h? Consider, 'ne extrinsic 
not eliminated imm *?• ^ COnsu mption of Sf 6 ”* 0ne important 
Period. An exalT d,alC ' x - but remls ^ Previoa3 Period is 
“msuremenuof Li 6 “, that aIc ohol ; 3 eU ”. h ' Fody “ lh e new 

Uof b'oodaieohol (that s ~n “ SWly ,hat 

s - as C) reflect not just the 
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Consumption paths when 
r and s shown). 


Figure S 

= , (compU .e d for the selected vaiaes of 


and s shown). Pn C “ 0 and 1 

Si:s£SS;i : s£;! , 
aijsagsast— 

, and if we add o i ■* Eve discussed helm 

; a mathematical New for normal 

ehavior. . pnt ta such a different » m , and m. 

A final requirement tn al]C solut ^ divcr6 ent 

Xf e rlumP«or-»; b :7L „) + n>^ „» 

lhe0 vera S ee f rin f ^^e P r m :ri 
t ® ra " 5 he Procter than. + 

• s + r )/2.mns‘"° 
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lwo paramc,crs musl bc 
“pressure” either for or a • 1 ° ^ an S er .°f 100 much extrinsic 

are not, however what hf-h™ 8 *?*!' acl . mly ‘ Tllc “"sequences 
purport to explain fore a ' 10ral lbc °ries about these pressures 
addictions. They are inst*^!!- 0 ’ pat * 10 '°S‘ ca ' hinds of chronic 
havior, lLkeoverenthusiasm^ 11 1SOU f seiJ bclow 03 "explosive” be- 
ample, golf. allowed by quitting in disgust, for ex- 

On the subject nf .. . 

(13) combined with the SSUre . S ’ mci ^entally, we may rewrite 

^>0, so asm read C ° nditl '° as thal 1 > « and 


*>1 + . >!+_'>„ 


(14) 

N • - - (15) 

!f c S ^ han ( -l™ P negath a e “al^ofTh"* 1 ”' 1 efr<icl ' °“aot 1» 

uformmg behavior.” Namely if has an mterpretation like 

Ibis example i 3 „ R„- 

normal consume- nWlae s fnbol of all it, 

lion of all ktaSL° n ' ^““arired in (14) 'L "moments for 

+<■ but“ “, °‘ last of the n „,i 0Ve ’ II taies modera- 

■* ^Cs 1 ; 00 ™"Z\ZT,-r ae + - d 

narrow path W Versi °ns (like -./• * 1Uce + r and -a 

ures of living. WeCn ° 911(1 1 "here the “ C es ******* a 

b vices oflife are the pleas- 

Chronic and Aversive Pat hs 
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"really” alcoholism? Is the latter ^ ° rdmaiy 

drunkenness? 6 We now show how t * broad classes 

For example, consider a ■'"“’^rlum and the path 
of pathologies. In one class there . ^ disaster can not he 

diverges to some kind of disaste . jc In the other class, 

tolerated chronically, consun.pt.on ^ ^ ^ ^ ^ tbereis 
there is an equilibrium even me nt; but precise: ly 

never a runaway disaster at any on w stop it> consumption 

cause there is equilibrium and no 

13 chronic. . rharacter of chain-sin 0 ’ 

The latter is obviously ‘^X^ing of French alcoholics. 

tractable obesity, the steady reoli c addiction in its ®»‘“ -A 

and as the important case, norcnl nece3sar y and sum 

that is, now a chronic **»*«,, equilibrium above 
condition to reach this kmd of car ^ 

limit of 1 is 


l+Z > 0 >r 


2> t (14), the condi- 

, „ nt the zero simply ^'‘equilibrium to 
where the terms left 1 2)> m d (13) S'% > r. Tb» 

s-jss^ssftssss 

tzz=&s& S!i ~~ » 

state is to oe fe ^ ^ 

g -f- r ioalor small®* 1 

^chrequircs^^P^S'^^ 

rY oftb®?Pwh«‘.« 6,,t 

5. A 

10 , he present '«■ 
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— j “oo ut/mnor 

c£t "mpfeT > ^ " d ™^«™ is the most prominent 
WhatZ!' “ ;• 0r r t . ncsa,,ve - (Sec Figure 6.) 
all that +r,orre s i s ’fnnZ ’ C , rCS ' StanCC '" mean? Recall first of 
to consumption; for exaZhZ S -° PS C . onsumpl, ’ on in Proportion 
then sickness, and fmtlk- ’ 1 * s “^faction, tlicn satiation, 
these, — r.isfirstofalla/n/a 1100 "^ 1 ! 011511653 ' ’ bb,ls ’ l * le opposite of 
truth that, for example alcoholics Z ^ CatC,leS up tlle empirical 
anesthetize and narcotic add W 't? nolorious| y difficult to 
thc ** ‘hat is Htera . et h Ho?" 6 ?* *° take — 1 «»» 

Second, since r annll! 0m>aI pe ople.* 

the more consumption, the’mo^rT ‘° consura Ption-llmt is, 

T" of «* Btateme„t-, h e ” - 3 0tt_then ~ r rever5es tIle 

ttve satiation.” Wh at does the more “nega- 

“ °“ en lo °sely called "dependenr ” A 't™ 0 " ° f U in add ietion 
, 6 °” !cal equivalent of the fa antl tbus ~ r seems to be 
^°® e - Here, however, it is neces«° US to ' era oce-dependency syn- 
^e literature on thei t^^ !» h ecome more precise than 
M «ent things that may ab ° ut ‘ W ° Io ^ a % very 

. To use an example where^ * ^Pendency.” 
to ISS „‘I, ,*“*■« money” a c TZ S *" Vi5ibIe - eonsider the 
in ZZ ° 3 ^ aad of a3 ,Cr "ho '^es extra jobs 
motivation ^ 1° Carn $6 °0.000 a vea^ e*” lates extra fliers 

helow toZ tT ** * « •“ le 

*r'W*onat dl W °a Uld COSt «■», say^I w|™ t T ,0 dro P 

or fesr of it. j/f^ency; that is, it k A, ™ y 8 bome - Ca]1 
The stockhroi 0g .' CaIIy * in the same ceA Pam ° f deprival ion 
Suppose that them' “ a01ic ted, however as narcotics. 

11 « to make still mn ?° neyhe ma kes on’ th h “ methin 8 else. 

a hobby that h re: for example he h 8 mnrhet, the easier 
“PiW he l^^tive c« -A f A! raorecap iml. It is like 

U: bUt ^t^y'maZ 0 - ba ‘Z "" “° re 

P y maies “till more eaZf f y l ° preserTe 
6 - «.n, pfc , ^ P tal ' 50 ‘he process 
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a =• + 0.2 in oil eo$e» 


0 = +0.8 in oil c« 





^SSSSSST^ 


Figure 6 

J 8 (computed for «« 

, 9 and when 

Consumption paths » OT ). 

he „his^dr-l 

symptoms stop. threatened, there ,sl ° t f t b millions. 
family is no Ion 0 er go ing up mto t the • D ega- 

stockbroker, for exara t ^j^ depen fyualtd* 

English word ^ franco" idea, but 

tive cost” or n insatiate depend™^ 

dependency. rf ionistbat lhe,attl:r ,, s motivation” 

V”icahy.‘''^ Sl ' nC D .icular tray it °PP ‘ °' Ration "here 

trtfSHctftsSesg 

“brake” on t ,ie ? _ rtt;va tion increasu » 0 Tftken alone. 


lb tract.on in- ^ _,C. ^ tbe logic * 

> consumpfon-J^,, (his p art of* Ion that 

,I,e process, inching o| it 
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=3 +3(1 

disappears as con mmp K^Z7Tr CqUation ’ Now 1 ~ G 
diminishing force for l 'at means +s applies with 
satisfied. Moreover n - rj ? ° S lhC wi ‘ Ildra " raI symptoms are 
example, when one’is now i ums . w <' a, 're if C goes over 1 , for 
for consuming required Th n ^ ming raore ^ mn His motivation 
for example as HiewM™ , ° f + 5 bac °™ reversed, 

■Wrethan-or wCSfed S t7‘ iVati0 !! is now 

the positive stimulant to increase no 1™* 1 ~ °)> Previously 
becomes a “brake.” The nrevto turns ne S a ‘ ire and itself 

” lack of resistance, is cheated TT C ° ndUi ° D ’ due to ~ r > 
dependency, is not a runaway pr n c herer0rc> +S ' ° r withd r a wal 

or tolerance-dependency, but sTim r Wi ‘ h P atho '°Smal r 

** mi the needed brai o on consumption 

sneeds or the addict’s p roblc ^ of e c X “ mpIe b ?>'™d the carpen- 

the °i? P i re8a 3,1 tbis formally recall .i, mm ? witb drawal distress, 
pathological equilibrium called ” n ‘ be cond itions to reach 
° d cl >ronic”in (16) included 

s + r 

~~2 > 0 > r 

1 (18a) 

* + ' > 0 > 2r 

"bere at the right in (iRM • ^ > r ( 18b ) 

that in the 

first, positive * r . l ^ e c ^ r °nic equilihr? W p ° mt ^ that on the 
larger in J” 8lgn fr0t n (l 8 a \ g Um to a Ppear, 5 must be, 

-for +; so,uie m ^tude .h M s ::r h ; rrom ^ 

In a word p 0s ' • >S ’ ^ rea ^ er than either 

■«*»« 1 type, that 

»<= oleohoIUm' 7 Chr ° n!c blent, •ca l U o i, r T > “‘ 0 cbronic ad - 



0n the Logic of Addiction I 207 


Divergent Paths ^ 

AU this is more paradoxical lh “‘' the original 
a force increasing consumption s a i, 0Ve in holding ab- 

design of the model and its restrain ,, w as completely unex- 
normal consumption to some e^nl*™ of absence 

pected. That result now suggesU that U pathological 

of positive “reasons" to consume the ■■aversive' pa t 

consequences. An obvious case, with - s substi u 

that reaches equilibrium below 0 becau 

for s, then (19) 

0 > ^7Tr 

latter is no restriction in «al life a* .« - «** 

pathology develops t a ■ _,„„| lv lose the capa-tv 

in the model. 

It i! 


and hospitalizai •/ ^ lue — 

precisely such a n g consumption 

m, = +1- . . he solution, below tbispom ^ fbe sequent 

" bcK ,b,> 

105 ' 1J0 ' wriowly- bey ° n - d t Sums, beyond never, 
trol, even d s f ^bich on yorl: 

“ridgeline” is, B t° rt 0 ^ 

A. D- UH 0 "" 

t . Mart>n sFre ^ 
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critM^LTm = foIlonsT' ° nd "" CqUa ' '° “° Clly 
+1 = -(<• + « 

'4 + 4(r + + 7- f_“5 = s ~ 1 _ a)! ~ 4a 

Thus we no . r + s = 0 ( 20 ) 

condition for stability r a ° ^P cnt ^> n g violation of the earlier 
» the “ridge,” m > 4.1 ^ ^ 0 “ tolterin g on the brink of: it 

tonic divergence for ", * c ^ ** le m °del goes into mono- 

phenomenon that ends in nh theaIcoho, ' c . “loss-of-control” 

change in the motivations°r Plt V BlU " hal is sur P risin S is 

The rate of change in m with u ° S les one °ver the brink, 
caled expression, but there i<* * m r or 5 13 a very compli- 
Any text shows that in a mnr i !? P ® Way of circumventing it. 

the m’s, two conditioo^are true JT™ ° f the f,,rm of (7) 

°ur parameters as ro °ts, which translate 

m ‘(m.) = +a 

mi + m,= _ (r+ ( 21 ) 

Equation (211 . . 1 °) ( 22 ) 

vcr°™ m \ P ° Sitive «nd tendt?t°h h f haVe the 
not diy •’ th ° 0ther wfll have the * , ^ toward monotonie di- 
et £%?£*« ‘ h «" 'nd S r: UheTh y d ThUS ’ we need 

dfm i _+m ! ) _ 

Therefore, the ch ^ + ’’ ~ ^ (23) 

■?* aad *» poshes 

affectively hotl"'"' m * and r until m ff t,on c P is °des would 
y ’ b ° lh are aero or Ivelow, 6 d,Sast " «cu ra when. 
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The logical meaning of -r h “ . a ' r ^ d eM’Americanalco- 

“negative satiation." For example, o 1 is too many; 

holies mean l)y their old saying >a , „ ( j i( , secon d phrase 

but if you take it, a thousand are not en » ^ ^ many ," ex 

is the -r idea. But the first idea, ^ w hen sober. Now 

presses their aversion, or abstinence are logically “*■ 

these rational reasons for remain o t j vat ; on applying u y 
For example, desire for abstinence ns a m ^ ^ fuUy app I y 
when sober, that is, when 1 ° ' 0 f the paradoxes in an 

then. Yet we find, as the logieal ot n0 , wanting to 

alcoholic’s behavior itself, tm^^^ does start , m pro a 
start consuming is imp > ca * mo tivation to avoi 
the very disaster the -a sta the size of the 

For the effect of plus changes m son 

d (m\ + mt ) , 1 

d{s) 


d( s ) . ion ^ _j. S( reduces 

Therefore, the normal personj^^ person’s positive s, eve" w 
the m’s to stability ; an + 1-1 in q 



F ’ gUre 7 .|.i (comP uted 

__0.1 a ai whcB ° 
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rCdUCCS the stability 

logical - r with decreasing —r ° ° VC! ' B “ l c0 ™ b!nin B the patho- 
to avoid trouble would be -s^no^™’ ralionality in wantin S 
source of instability: it inches the ‘' ,e 

-r>a +r < 24 ) 

disastrous binges. Yet howco"ldT e D ° W bes ™ 3 to diverge into 
this? tat, how could low or "minus motivation” do 

alcoholic usually has^e^^^-^ ^ ° r type ° f 

tta tune of the initial loss of control!^ Slresses - at 

play a major role the next davl A ] 10 u S h withdrawal stress 

‘ha m,t,al loss of control, “ofte^ l .° the "masons” for 
cry-one else, because he bad no a ? 8 . >e “ as bewildered as 
^ou'd leant that kind or disLer ? F h “ teDt!on - Indeed, who 
Parts common in the literature : ? CIam P ,e ' quote case re- 
was a hot day and T 

planned— and h*A a 1 Went m with r 
" 3 h0M . 3 next tt^CwTw^up 4 



ems. When I start?- 80 , - ered U P and IVe ", ni . reaUy should 
; l00ks 1508 aad 

“^hthealcohoHcstet:" — 


time in 


v - p. 81 . 
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. Vnr when the patients say 

behavioral second-guessing wrong. » , _ o. And in- 

they had no real reasons, at face va ue such , faster, it 
deed, if they claim every reason , (presumably 

means a is negative. Then, green paMW* of no l 

caused by past P h y si ? ,oslca . J “^’condition for getting 

wanting the runaway is precisely such an m . 

If our logic is correct, then the even if 

explicable paradox, at least to the . ^ j^nant sense it 

no one else will believe them, is expectable for “purely 
requires no explanation. T at is, ver sion of the con- 

formal” reasons. Let us recall the simP f ^ subscrip ts nor 


else win . . . expectable ior u — - 

requires no explanation. T a is. ffied version of the con- 
formal” reasons. Let us recaU the snap ^ ^ subscrl pts nor 
sumption equation (2a), wi t ; on on itself. It ivas 

of specifying i - intrinsic effect o cons P ^ ^ 

AC=(s + 0(l \ „ „ parameters are 

This we will call the “ Mrma ' Xeof r and call this the "chronic 

positive. Now substitute,"' ^ ^ od d.ct: 

equation," or the model sversio _ 

AC = (« + 0(1 - C7) " rC- V (chronic) ( 2d > 

= (r + i )C-(s + 0<P » he „ brake .. w .spohe 

where rearranging in «*“ "slbreS 

Tzszgfssssssz* 

+r begins to resis P rem0Te positive 

“"continuing the 

motivation to , hB norma, of 

pent, hy equation, the models 

yeilds the “divergent 

lerican alcoho c, _ 

s (r + *) c 15 


A G- 
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Note that the lower right terms nre the only possible "brake" 

trTrhe P som n 't FirSt ', lhCy "“ C ° lc0l,0 ' ic nccd n0 ‘ 

re fct ZTn rae f ^ T The coadili °" a be does not 
consS ™* TZT Cffc ; tSofafcob °' “tensing its own 

the sense of the far ri-ht t ^ ° r * ' Vould ovcrwllclm * nnd turn 
main large- for exa ' T* ScCOnd ' 1 ~ C must re- 

drinks, for'if and ‘7 ' mUSt " mU bim5elf to a fe ' v "cak 

g oesto 2 ; r ;2lhUe n rm:T mPUOn "*■""<*« »• ‘ baa 1 ~ <? 

Finally, as C increases oboretT-'c 7 “ lbe brakcs arc 6°nc.” 
brakes, the far right t ermS| become luras nc S atlVf! “"d these 


(S l)(1 ®) = +(» - i)(c _ i) 


' ■ V» — l)(U — 1) 

where we mean that C-i: 5nn 

combination of terms preceded hv P ° Sltl . V ?- No ' v - with the whole 
trmsic efTect i in acceleratine ™ 7 * P °. slt,ve sign, unless the in- 
(enougb to make the person sick “"” Pt,0n is extraordinarily high 
f restraints are gone and ■» ^ next section), 

turned positive, n/,re c °nsumption equation has 

consumption path, inei- 

ind , pro . teslln S that little or no p makes a slow start with 
ot he ed ’. S “ miaus end the path has t asamp ‘ io n is intended-for 
Other circumstances (or bv v a -n • be Set ‘ a, ° motion by some 

gumption a P p roach J c r = b ^ c d at, on in ,). But Iater ,™ 

«>T tha " 

What ; 4 1 33 ^ 2‘Wng the lie tn ft, . ex ^it>*t a wild 

Hyde evidences «. eba "° ral m'crpretntion”r 8! fu ’ Prat ? Statioas 


Hyd “vide ,he beba " ara > taeraremr e "atiom 

jue evidences that th* . ier P r etation of t„t n , 

“ns”? To repeat tt, V patlent does not t„ Jek y 11 -°nd 

need not h* » the formal i 0 »i c , Jai( ° w hls own “rea 
Pretntln« 'r't. ‘y reasons of the ? r «*ely, that then 

hvaipai — . . ^ et I Uire behavioral inter 


pretation Th7 .7 5 ° f the Mnd that 7 . , e,y ’ that the. 

d -mcf n y a T b h „:7al 

Positive r) 77, it. * n °nnal nath , r con dition, i 
Physiology o?n as ‘° be explained Pr ° duCed wither 

1 ° f Past °huse.) Bu, “ h e i"* ™ l er believes in tl 
condition is simply th 
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absence of any positive the 

the process. It is logically w*^*^,* it needs no 
phenomenon is spectacular, but if other models 

positive motivation, only the lac « " ence , the n it means 
confirm that this is a quite genera eonse^ the 

not to keep on looking endlessly toheh t ^ might have 

alcoholic's loss^f-eontrol Phenomenon. ^ been saying 

face the awful truth that what the ole nKessary . 

for years is the truth: no “reason area 


Explosive Paths in mo tion, it 

The problem instead fa that ££*& isn’t this runaway 
loes not stop normally (the -r«£ Option alone without 
mndition also the effec t of * > de paraptoase of 

sther motivation accelerate ^ obesity, alcohotem, 

psychological thinking a o person has emo io 

rnd incipient narcotic use « that » F ftom these 

lems, these cause tensions, a __ +M]n all case* 
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sums, which the intake provides, that motivates still more intake. 
A caricature of this idea is the Hollywood hero who, when his 

at I?? “If ‘ S “ Ut ‘° dro ' vn his 6 °rrows »nd receives such 
a release from them that he goes on to become hilariously drunk 
• ■ -and then very sick and worse than sober. 

It e «s e onat ““,‘ he effect, a, in the same way: 

toZZ'SS?' H ° lly ' V00d J drUnk thal “ds in sickness worse 

pst“hav:;:rCdr 

happy drunkenness 1 obscrvl! flrst ,land "’ that this 

alcoholic off semicon “f* ““ lhc nnhappy American 
chronic case ^y s or the French 

morning resembles New Year’s Eve n dnnkms on Tuesday 
happy occasions and the Hollvwno 1 ‘ Drunkenness on the lntter 
*?’ consumption “lo- 

cation of brief episodes that are „ • „ , Je!hnek 8 expert classifi- 
uonpathological because as , b n T y , destructiv c hut medically 
-Ives. We now showTat fo r ° Si ° n3 d °- ‘hey <=nd them- 

the explosive episode that ends itself . PUI ? 03es th!s outcome— 
' effect of + °’ that 

nciUaUon. For example, hi drTw ^ 3 BOUra of controlled 
behav,or of getting •• hi „ h „ g> thl s reproduces the norma] 

cqmhbrmm. But recalling express;o e nl anipin8 down to a safe 

sufficient cause to throw The co„“ (12) '. the condition a > 1 is 
Of unhappy ending other * consumption off into some kind 
th ‘ that en ding is, firjt u normaI equilibrium. To see 
the term under the radical The T* S ° lut! °u for m, and m„ 
q adrat ' c formula. It was ' radjcani1 we wiU caU q, in the 


This is affected by ? a chnr + *• 1 ~ 4a 

y a change in a in the f 

dq 

da ~ 2 (o - 1 - r _ ,, 


B following 


( 25 ) 


manner: 


to. Jellinclc. op. 


( 26 ) 
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Since the three terms on the: ^ be to make this radi- 

creases in a, symbolized thc w „uldbe so up to very 

cand go down toward negative va • whereaS W e want to 

large values of a (greater than ' ^ th e realistic point 'there F>- 
know what will happen . > the guadratic radreand 

thology begins, a ■» 

wiUbe q=( r + s- 2)’- 4 ( “ = 1) 

which simplifies to , 

S = (r + s)(r + *)' 4(r+ ' tothe un. 
Therefore, the radical. If. ““ “^er^ree, it goes ”e^ e 
realistic region 

this leads to comp practical ou 

in either event. t^ henwereca l. from -»*>■ 
rare case <■ + 1 ^ ’ , _l-o) ' 

mi + mi - " r , t])( . critical value 

largest m below- -1- „th extraord'- 

divergenl oscilh » rap tion that acce j j „„ d s large- It 
This is a path of b expected with .. ovc ishoots 

nary rapidity, “ .® sh ' ^ed, that the P»* forit C - » 


ell. But then it now cut « 

mmmm 

lf zero. And 
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this sudden collapse, because the path rose too quickly, has no 
other interpretation than sickness. 

reason t0 ° quioW >'” for *>» following 

Si™'” hav , e no ™ al 1 > «. the path does not rise so 

TooUhe stadv S ^T a r" g S ° forcefu11 *’ **> "ot over- 

l ri d ? ich th ° — 

lapse to the minus • v S 'J rlle turi >hack, then, is not a col- 
ing control of the otb ™ 3 ^ ampcd osoillation «nder increas- 
es. tcndins toward tha st - d ^ 

tendency can be made form, 11 1 overpowering that normal 

of the two possibilities before by fw j/ C ° ns![ierin S the 8econd 
4 > > + r. In that case, which l the o ^ WheD 

possihffities outlined before when the ' Y ‘ St '° one of tw0 
radicand turns negative and ? . para ®eter +a hits 1 , the 
In that evfnTte^o ^ ^ to doa > wilh 

sumption path, C k , must be stnt A ^ the 8olution f °r the con- 
the nonintuitive form 6d allernalel y as a sequence of 

about which the only th' ^ + ( 28 ) 

“ ‘ hat lhe C03 h.e function 'in th^n ° ^ n 'T T f° r prese nt purposes 
between -1 and +1 and that this o T^ 863 aIwa * 8 oscillates 
modulus ’ M‘. Thus , if M v fc “ ™ 0S0,Ila lmn is multiplied by a 
dampod to zero with large 

oscillation. °Hence t 1 “ Crea308 over time, It 
S^rTh an , previou sly. Whether 158116 the 8a ™ one as 

JV/2 _ Q m difference equation 

d d (29) 

own good and then collaps^t^^^^ 31 ris 0 3 'to„ quhikly faults 
[ff PP. 188-143' m SObw - Th “ s - 'releases’ 


*;• GoMbe,,... ' 

>=• Ibid.. P ; 72 P - PP. 138-143. 
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of the kind whereby consumption Saturday- 

ward marathon alcoholism, but m this logic only 

night explosions. 

5. THE INSTABILITY OF SELF-REWARD 

Before going on to proMem in social 

spirit of the last section, we d ‘P e mi in fale ]lectual ones like 
addictions like chess, music, an J “ ‘ h tot erests. Recall that in 
learning mathematics or new lite ability to make 

these activities, +o had “"^1/ and thus motive 

rapid progress, whose effect is to effects be £ a 

still more activity. Let 1 es vbs ;bly improving performanc 

earlier, for “^provement motivates ”0^ ay, ^ ^ 

some task, say golf- re jnjprovernei , in 

tion is inevitably „ h s built-in limit®. lea “ of effect, 

tinue over all bounds Goff ha^ ^ mcrement o^ ^ 

too time-consuming slac k e ns its rate °J C \ 0 . For “prog- 
and so on. As the P lo progress drops offto (be on ly 

of motivationrunnmgou , high * 

-srs- > 

to r, the resistance of, say. 


217 



m I Formal Theories oj Mass Behavior 


1 .0 = practical 


(maximum 


={mtnniic motivation when 
S progress "runs out" 
\ 


\ 


i 


E or performance / 

, ^ 


/ 

steady state given by _ 
extrinsic circumstances” 


1 ~s+r 


= intrinsic motivation 
vrhen progress is good 


Figure 9 

Uarak8 that h dePend - t « Progress for motivation. 

X r dy statc ' ^ + * 

overshootbg is t00 gKal ^™° ^ permitted. If this 
the reverse comes, the modol do ‘, “ ^ hen “ > 1-then when 
steady state. Rather, at the verTh;! I ? P d °™ onI * t0 the 
longer possible, r resistances Welt , ? where progress is no 

nowl°?r !0 r a t0 C ' Wh!ch a otivity“ ah rable(beCaUSer appHes 

kvel or^ , 1 - 0 "' With slac hening of an ^ DOrmal maximum 

to his sense?-%r° WSha ^ lyCOm<: ‘ojC V C nal ^ ^ 
been <jtxo A’ * f ° r exam ple, he nnw v P er son comes 

Bm Tae, ° n ‘ his act ivity an d " 1285 aU ,he ‘ime he has 
fo™Sr f : ty Kd “oes, in nZ ZlX ^ -g'ected. 
-Strr? *> golf sc^tnl ratC ° r . chan 8 e - per. 

accooplishmen^' 6 *" 1 33 prosres3 motivatim 8!>t ‘™i mat WaS 
Phshment Tl ’ now mu, tiplies hv „ ,• n ’ the pride of 

lopCX'r^ en t lhi3 mode| . ot least *««• » accom- 

thereafter is v '°. 8top “terpretaiior^T™ 10 ltS . disastrous col- 
once attaining th^ 1 the m °‘ i el behave" u^' 'fc the outc ome 

t'U. throws hU clubs in the 



On, he Logic of Addiction I 


Urt Hie wo 

lake and, suddenly realising all the a whir m 

been causing, quits. ,o now finds he is - 

mathematics, or at playing tL at, rather than do then, 

worse in both by his former standard 
badly, he does them not atal . ^ abi|;tyi enthusiasm. 

In this sense, the kinds [ ar doneselfbyhi so ' T ! 1 P r .; (lavor 
“inner-directed” eve rtheles3 share ‘ he ^ to ward 

all a qualities we admue- ^ episode3 , would . ented 

of drunkenness and, ov .. oter _directed" man, iale 

dilettantism. Whereas, the r* at onl y, there mapP™P 

himself in the first place with ac^ io „ e , till at it today- 
to circumstances, s/{s atfTERS 

a-—*-— 

■•effect” phenomena. Th^ ^ rf the mtak ^ ^ d 

is the physical or P s f h (w bicb accumt i j, ,t real y 

■»> -BSCS- ~sSSS-*-s: 


>refore tans ^ discus^o . aio» c » — * 

possible "a 9 ^’'“^fosions-for this eifc t ^ that e 

4 Saturday-mght ^ption P»« 

“ T, m °6sW *” e} . , B effect) has nothing « ^ 
yond 1 0 (and with i • ^ model. ; d pendent 

The P “ of pathoh^ - g anS „ nias . 

e “chronic W ^ no jfatunr 1 an 

ate, s/( n H ; t can invent examP „ b „ or ni» * ” lc , if 

them. But wcn re normal F °' , 0 prevent 

tudes, where crafty diverge" ^ s utBc,co^ SKS 

,e<iua h uplil« arM 
p, stra igbt 
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to make melni^fu” touh? 1 '^ ,C m °? nUudes orc cumbersome 
(22) earlier to read ' ‘ mP ° rt ‘ S COnvcycd * "writing 

m. + m, = ( 0 + i) _ (r + s) (22n) 

for example, near 2,’to atm thtuh T° ‘° b ° P ° silivc nnd Ior ge, 
the path divergent without ret 0 lar Gcst m is over 1 nnd thus 

healthy person who his I otsof.'! ^ We slart a 

sume, that is, s near 1 But 1 , ? urcs and “reasons" to con- 
nausea or of being anesthetic,! ^ T™” 1 physical reactions of 
when consumption gets too hint d f UEEed to unconsciousness 
(fa) the conditi„n“e ut h n a ;f’ h * h “ ‘ -ear 1. Then by 
otherwise, “pressures” and "re ■■ or just beyond cannot do 
Path into normal or oscillating ° F n0t ’ tIlan throw the 

"°uld he true unless +n wte som ^ that brin « il ™s 
near 3 (roughly, acceleration three ,. COmpIetely unrealistic value 
tion winch would he fatal) * ’ mes cach Previous nccelcra- 
Next, howevpr c 

.Te e m t:r:^ 


kh f,o farduucations is to malco * h g « pressures and 

as theT 1 thatiad “ a timehfd 'el' Per5 ° n C ° nSume 60 »«<*. 

the rlm™ tS report ' ‘he hJt 

il.n Fon^r? 8 rea ction, 0r pL, in 016 a,Coholism « loss of 
PhysfcaUH y ’ means ^ is to dr-k over 

IS P'ace, assume th e 8 p^T d °‘ Ba ‘ aa ‘hese 

his motivatlon^o^f ° f tbe con3 taiit disasfc^L 15 P^hologically 
when sober or « °® u “ e when he is not t . would be to reduce 

‘h» rationality wi ‘hdrawu from nT esam P ,e - 

that, as Somg to o. Then hn arcotics. Formally, 

a PPr°a C hes the situation 

then by ( 22a) (> + r)-, 0 , 

Sapper, 
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„ „ > 1 coaid begin 

As this condition approach. a. ' sprees before + r 

throwing him into f on tha t then guarantees disaster 

completely reached 0 (the c happens m real . 

regardless of i-^^^i***?**^ 

cause case histones like f j , for a briefer t ' . j 

years, and probably £-£££, is problematic and 
a transition period when ^^or. (accu . 

with ordinary Satur a ^ ” „ mot i v ation in acce * ” Holly- 

Thu., while purely t0 pro duce other hm. 

mulating) intake 15 ”°* ohoIism or addiction “ “ or!gina I excess 

wood caricatures of . dul)te dly motivate* ay , of r. And 

withhea.thy»anir,aundoU s ^ „ ow r e- 

cation when he does start, 
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Technical Note 

minded of ^otheLses of°th' ^ ni ^ a ^ leraat, ' cal reader is re- 

application of the model uLmallLo ^ data illustratin 5 an 
below in Section 2 “Per r, grou P 3 rcsearc b ore discussed 
the model-rsoTuL t 2 r? iWtara ” Ba t brst we sketch 
solving for the path of e E UCt, . vc 6ensa usc<1 “hove, namely, 

brief, Lee ti,ne - TIle skatah «• 

larly written for social sciemisU and 8 ’" T ' 1050 ' >0 ° k ** particu ' 
m “ y eXamp,es at each point sketchedYelow . 3 aD<1 

We LUTI0N F0R CONSUMPTION paths 

equation, 6 rEPCat ^ handy Terence the “intrinsic effect” 


t _ 40 

nrg, = o(ac,) 


^^^^"^^^‘^forfinthe” 

(2), where i was the effect „r i. “ ° consumption 

aC < = l* + n(AC, _,)] (1 _ c ChMgeS “ consumption: 

. Now substituting at all n • . ' ^ ~ a(AC «-'>]C, (2) 

rug, it becomes - C(fl - C „ then evpand- 

~ !* + “(C< - C,_j _ c 

„ l ,' r n aC ‘[ c ‘ ~ c.-.)j 

Collecting terms referr- ‘ ~ «C.(C, - G_0] (30) 

»-ces finally "u* <o the same time subscript, it re- 

Advaneing time b y ~ * ~ r)C ‘ ~ aC <-> + s (31) 

the, as +1 Pencd and shifting term, 

C *e*+(. + r-, erue, we can rewrite 

14 - Op. cti. a )Ci+i *f aC, = Jj 


( 32 ) 
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This is the standard form of a ''"“f ' forl0i j ts sola- 

equation with constant coefficients, re lyiLlmut the detailed 
tion can easily he followed by 1 e .f! k tc jj 0 f the steps follows. 
rationale given hy Goldberg,” . _k « ****». namely, some 
First, we will need one part.enl ^ g . yes a steady 

constant C that, when S fc. To fed t>> e latter ’ substit " te tte 
state Ci+s = Gi+i 1 , solve for Ci 

constant C for all C’s in (32) and solve ^ 

(33) 


c+(s + r _l-n)C + ^- 


c = 


s + r 


This steady state 

determining the gener consta nt e( , u al to zero: 

arc added, for example, as ^ |rf , Bjde „f (3.) «1 

find the other variable term, _ 0 (32a) 

, , , _ t - o)C»i + aU 
C,+t + (s + r , , 32 ), while It 

-d call this (32a), 

solutions. Two can be f ’ Then suppose pr( , yiouB „ ffl e. 

some arbitrary consu P ^ ofc( , DS „nipt.on „. t> and so on until 
some fraction or »<**, „ c , C, - »<“£ (33a ), wc get 

Therefore, C. - * C> - - — ess.on for 


SUUiei* — - p 

Therefore, C. “O' h ;, eJ[ pression 

C, = m'r. Substitot „ _ + nrm' - 

+ 0+'''' 


cm‘ + 


and dividing throui 




+ (s + r ' 


n)m + “ 1 


(32h) 


.ora 3’« nd 4 ‘ 
Cb8p«« 5 
_ 121- 135- 
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J soiled by the quadratic formula 


mi or mi = 


~ a) 8 — 4a 


* \M) 

Both roots yielded bvfh * • 

to the radical satisfy (S&Jhuhe fn 0 ”' 1 r' I '° nCeativo s ‘S n3 attached 
•hat the "general-Xtu to ( 2^ ' ■ Texts show 

adations: (32n ) 13 simply to add these two 

Prefaced hy arbitrary ^ W + ^ 

number of arbitr ' “<* *«ch mean only that 

* we »<>d,7o th«‘ two , 3 ° re C ° Vercd b >- the for- 

compleT’ the 8teady ~ stale constant U /r nS l ° lhe h0mO ° enOUS 
complete equation, we get nl> + ') satisfying the 


C,. 


! Wt' + c,m,' + 


This can be shown t I 5 + r ( 33 ) 

^ 02 *) ■? 'T°~ 

result is sinrnl has not been exn * Therefore, while 

... 

"re infallible-.^ th 13 fuII y observed f ^ Parameters. If 
!“»* it can " e I?' that > 3 " fewo?” tba start and data 
th« for real hu m 7 ! tha t C, =, DOt be difficult. For 

this model exactly fro nSU ^ P ' ! ° n Paths' Khlh™ WOuM not trust 
" fr ° m 'bo start. C** w °“Id never follow 
’ we nec d methods of 
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. ,w TP fleet larger amounts of information 
estimating parameters that r 

about the matured path. three periods. 

For this purpose, write equation (31) 

ito l + 2, as ( 36 ) 

r + a - s - r ) Cl « " „ t . (37) 

d <;;; 

These are three linear •* ^ 

solved in the usual manner. multiply each 

tract (38) from (37) “ coefficients of (1 +«^ ed ” 

results of these subtractions y ^ octs can he subtr 

in the other. Then the * Ie P av es an eolation enmely 
eliminate (1 + • " s ' , " _ ft = AC„ fcl "’ OT - 

W hich can he written, (39, 

amount a person ^Jration per ,ear m « ^ ^ E0C , ct y 

the investments of of some octi 1 fficic „t a, by 

SSSs^SsSssssSk 

s&sSs&SSrSagS 

when he f .fa su c o _ sug^ 3 * 3 

another exom^^.tVbcreas 

activity generate 3 
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the coefficient of (I + ^ U,llp,y ( 36 ) °nd (37) each by 

(37) from (36) to eliminate (1 l ” ““ 0lher and tllen suI >troct 
d ">™ to (I + a — * - r). The result comes 

* = 

This is (40) 

deprivationfromTe'acU^ty TZ^' dCSirc lo a ™ d complete 

Port.cn to 1 - c . ForexXrm° n nS T Pti0n ' * appIyia * » P™- 
chases, +s might perh P b '“ pancl ™ords of consumer pur- 
j“ Ctl *« * - corrective aeS 011 “ "* foMhe 

nal e '' ent ' Whh * and a now v * henever ° ne getS low on il - 
equations sives for erample, ^ 

r = 1 + o - s + i^S+ij^aCL, 

S," JS2*' 

f ■ atsi sss r, is 

of the Particular ' 13 anotller 8t ory f or ,c c ™°e of the concepts 
consumption (or™!?*"** 3 pro Posed. As the atlSt ‘ CaI si euificance 
steady state ,Z ml » Path is ai T th °. ! roret example, if a 

’ ^ “*— <• (39) aSt“ 8 mywW »“ 

(“reliable data and 



for Mlible data a„ , 

c — * — JZ +?***“ 


( 42 ) 
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„ r as 0 „ 

ables are simply the lagge s a e statistical issues in this pro- 
understand that there are “ r “°' V ic3 e hu t the procedure 

cedure that have been discusse ^ mu ]tiple regression analysis 

itself is simple. Wecarryouttheasurf nsiae (36) as 

and then identify our parameters iron. 


s = f> 

a = -in-’ , 

r - 1 + « - J " ' 


An Example by this model, 

we illustrate with 

and are for ‘^‘^“nnection to "•"“““Session (30), and 

coUect terms for V s ( 4 G-i) ( 

LCi - *0 " C,) . d footnote 3, 

We say “ 3UrP f^liou C orihis as 
for all the original m t about a5 neutr sla ,ist,cs 

of any path that one ■ £• ?KS 
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- - - — on the 

™Su P °itr w St Kh r e wou,a be userui ■" - W-* 

-mpfe, ' ““ ‘«' a '°™ of paths, for 

States, for example Btncr " ctI by their own previous 

iently at hand, however theoh 0 " 131 ^' In lbe Cxamp,c conv en- 
33 we shall see, that is stretch '° nS ° rC ° wcek a P art i an(i « 
“ Tab ' 3 2 come from a autoST"" 1 ^ “ b!t far - The data 
man groups, from originally h** ° pmenlal Presses in three- 
effective teams. The subiwt “ 6 roa P* to, sometimes, highly 
mental task .nd the’ex^- 

“ aCtual maf ket created 1 “ “lytvTh” “ markcl ' iadecd - 

81 b> the,r transactions each 


Table 2 

^ZT^!z an ‘Z SmM ' GnopE ^ rim ^ 

w “ i assr r Jp n uItT' s T ^“~< c -'”> a 

I -6« ... fo1 Gronp 
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subsequently proved most successf ( t ^ (en weeks they 
versus the team least aucossful, dur "” a i y ,ed by this 

were evolving their working (for example, 

model were a composite measur (preference for slocks 

cooperativeness), an indicate. of task success (accu- 
rate than cash), and an objective me^ ^ due , mti 

mulated net gain by each pen^^ 2 
gratitude, to the sources name s „ by lbe formulas (39), 

Table 3 gives parameter se gments, then their a«r- 

(40), and (41) tor successive fl analysis by (42) for .' 

a Js, then the results from a re f “ raU e to the average just 

whole ten weeks. The hurt is “ worst cases, where t e 

above it in Table 3, «c |u dmg‘b ^ (which has £ 

nominators in e rteC-“” CreSest,) - Discrepa ° cies bc ’ 
Ulusory effect of makmg para 

Tabic 3 

Parameter Estimate* for “Cohesion 


Algebraic (S we«i») 

Weeks 1-5 
2-6 

3- 7 

4- 8 

5- 9 

6 - 10 

Averages of: 

Median two 

Lowest fo^ m 

absolute 

magnitude* 

Regression 


Vo - Sa lT 

Socoes*- fo! Groo p 

a- — "7 
4 4 -!? II 11 


6.0 


1.22 


.2 

-2.4 

—4.4 

1.0 

—1.26 


1.6 

.0 


_ .12 I-** 


57 - 34 
% - OT 


.41 

.45 


.90 

.43 




- .5 
2.1 


.5S 

.73 


k-sssss*— 
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ullZ the ,!° ltCr ;r averages ' lhc obsurd instability of the da- 
te fitthef. 8 ’ 7 f r" y tha facl lhat ne!thcr can bc ™de wholly 

in estimation^ t m Tab ' e 2 * i,terala ‘ ba «"•** Problems 
“ °n to characterize such “unruly” social data. 

ure And aulndTc 0 , ‘‘“’T"’ ” Pr ° babl * t,1C Uasl n>cas- 

eohesiou are chang“de (forc cs > a(f “«"« 

ments is to study how . h °' e P urposo of lbo e!t P eri - 

in the developmental n ^ &r0upings of ln dividuals do change 
effective) ( ° r 

lem, surely the best r. i l ° ^ ,asnosc t ^ iat kind of prob- 
analysis for shorter periods m ' V0U,d b “ to do the regression 
since the averacine ^ ^ le a ^sebraic solutions, 

ten weeks introduces a highlyT/T* 5 7°“ estimatcs for the whole 
nters that, when used to call 1 f eatb ° s P !clure of smalt param- 
«“» monotonic and (^'te patb - ® ™ aka * 
Paths. (Hurwicz 1 * conjectures tl • ° ai T P ° Ut fastcr tban ac tual 
“ the regression procedure itself 'tv ‘ he conse ff ue nce of biases 
n-tude compared with the ay^ n trUe ’ but <*»»11 "re- 
course, correctable by using short” 8 effCCtS “h 0 '' 6 ’ wb!ch are > of 
fons for short periods P a nods.) The algebraic solu- 

“nousty at aI1 Q f .. blow Va ha error-ff , hey ^ taken 

diustration, taking them JreLtT™ 16 " 5 t0 ° Iar S a - But for 
“alysis of Short periods would! 8 *' Careful regression 
“* f ° ll0 ™S ^ds of inCettC; 0 ” 6 might be !l “ d “ 

(Sing tf frequent 'y do for”! !! Ch ™ Se f ° r the succe5sfal 

Bating that the former is well 0 ™ !“?**■> one, perhaps sug- 
«ve f! a ! meterS for ‘he succes^T ’ ^ ktter ad 
Etal '''eor”n e „™!“ CS f l °" E nsu^y!^!™ 051 a «er nega- 
Elab >e pathologies. Pal We analytical!;, £££%£ 
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Table t 

Parameter Estimates for T..V 0— « ^ 


Alff«braic (5 weeks) 

Weeks 1-5 
2-6 

3- 7 

4- 8 

5- 9 

6 - 10 
Averages of: 

Median two 
Four lowest in 
absolute 
magnitude 

Regression (all 
weeks) 


* U 

5 „„„, s-r "~r ^ "S* 

r E “ o.~ ■£. — G ”’ 

Group Group ^ ^ j _ .1 


-1 0 

.2 


1.8 
A 
7.1 
1.4 
2 3 
9 


1 3 


1 6 
3 0 


9 

1 3 
.6 
9 


23 l.« 73 


1 13 

.40 - ■« 


63 


weeks) .. c0 |_ 

Computer 

culations (and for a er;ously „rferizing the tvV0 

amine such interpr ^ "solutions c ar scrious onaly- 

1. The successful ^^t****i£p£ W« 
The f°® CT r!r example. lh ; s characterised 


noderate, the unam-- . for exempt - 

rhe former sugges „ wjMll ess” . c terised hr d' ■“* 

nstability, for ®^‘^ tstI «ent P»*“ C * ,£U„s dintim S 

2. The -«*££ ^ „ DOt . Here.^ |oinv „.mrnt. 
thing r; the ensue i(boifedecrt a 5 m„ • ^Jiale 
fear of the tnarhet. g eonswW”^ roiD t 2, 
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Table S 

Parameter Estimate, far “Surer,,” (Cumulative Cain) 

a , 


Algebraic (S week*) 
Weeks 1-5 
2-6 

3 - 7 

4- 8 

5 - 9 

6 - 10 
Averages of: 

Median two 
Pour lowest In 
absolute 
magnitude 
Regression (all 
weeks) 


.5 

.2 

1.3 

5.3 
3.2 
2.5 

1.91 


1.14 


Uo- 

MCCOJ - 

c ru , 

.5 
- .5 

.4 

.8 

1.2 

.64 

.29 

.36 


Uo- 


fal 

.4 

.1 

-.5 

1.4 

1.0 

.7 

.57 


.18 


fnl 

Group 

-.3 

-.1 

.3 

.7 

.6 


Success - 

ful 

1.5 
- .1 
- 1.4 

4.7 

3.5 

2.1 


Uo- 

iucee**- 

ful 

- 2.2 

- 2.3 

1.6 

2.6 

1.4 


•49 1.82 1.49 


.14 

.11 


.11 

•* Eatiioate of a over 10, denominator of - 

^ ° r (39) neglige. 

2 wort rv., . 


.54 

1.49 


.53 

^pr^oa (39) neglige. 

effect on its npt . . 

estimates in Table 5. ’ ^ * D0W by the parameter 

bve net gain or profit (wkch we^ 5 characteriz es, cumula- 
use as an indicator o7 t 'a°? D ° l DeCessariIy the a *Peri- 
vanable for this modeI Q Recess) is a proper kind of 

fences from the previous stat " *» Portey only 

(as .. qU f nt ! ty generated rather ind’e ™ asnitude of a whole 
v“ ed measared ina„™T ntly ° f tha last quantity 

vened would tend to be a new f “ 3 week has “ter- 

each otl° r CU “ uJatlve net gain k T J 111 ®T event, the esti- 

ful „ ” 83,1 811 suggest somethin- ' I 16 more ™ necord with 
SS* ms SUrp ™”g ^out the success- 

™enuttS b ^ Wh ' l ^^*c^d Se - and the h3re - 11 is aI - 

l0 bservat,„ n ,f 0r “ecess during a period of experi- 

P*e, in lest marketing a new product, 
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is going to be borne out in the long puli. 

of any mode! like this is that its so “ l '““ k s/(s + r) Surpris- 
would) suggest the future stea y » . f t j,; s rat j 0 for 

i„gly» both the algebraic prognosis to be poor (not 

the successful group show t gr PJ^ other w hich 

significantly different mW + r > , . why, then, 

was in the last place often teams mostrfthe t ^ 
in the culminating weeks ol tn F , ssful ” shoot up spec- 

was done, did the group here c ”“ The experimenters have 
tacularly, thereby takmg firs P fa XaMe 6 . 

kindly supplied the subsequ«ntto a ^ rf the le f, figures of 
We cannot duplicate the e ‘ ' tude is , curiously, just what 

interest here, but their of the previous ten weels. 

would be predicted from t^ e P” r had be eil, since the first ew 

w^goTg 0 ^^" 18 o. Combined with a 

This is apparent in ,he *° “ ‘° oab , e getting o<f tbc 
s and large r, 8 “ h ”, P ^rflation is therefore sa.aU a W 

first and the amplitude of o ^ flux* the , 

w^get formally was ^jfiaiions 

action between this P to buy stocla ' < ••recovery' 

eluding maximum >^^ ucin6i „to the 

f be exDerimenters were mt 


Table 6 

5 „c— |W" C,i,) 

s „«^»i «-=r“ 


w** k 

11 

12 

13 

14 


.480 


.745 

.813 


CrrwP 

.233 

.258 

.219 

.235 
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in the final market was apparently multiplied in amplitude by 
Ins group I S maximum stock commitment. But if the experiment 
had closed on a down oscillation, then, if we ore to believe this 
model, our most successful” group might have ended up ns the 
Hashy hare surpassed by even our slowest tortoise" 

and have ahundant^he^CTiterin ? rtl)c3c Problems, of course, 

object of study. *>" 


object of study. Rutln manv^t effectiveness, itself not the main 

scanty and first-hand o WrJtbr!; ‘t 0 " Bll . uations wber e data arc 
a serious problem. Our other solutin^- b det . e , cl,n S tl,e Hare" is indeed 
group mar effective, that is, cohesive ly, suggest the successful 

may have guessed, correctly thp ' ^ ab * e ' and w,tb defiuite policy. So, it 
correctly, the experiment would end on an upswing. 
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